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A method for identification, isolation and production of antigens 

to a specific pathogen 

The invention relates to a method for identification, isolation 
and production of antigens to a specific pathogen as well as new 
antigens suitable for use in a vaccine for a given type of animal 
or for humans . 

Vaccines can save more lives (and resources) than any other medi- 
cal intervention. Owing to world-wide vaccination programmes the 
incidence of many fatal diseases has been decreased drastically. 
Although this notion is valid for a whole panel of diseases, e.g. 
diphtheria, pertussis, measles and tetanus, there are no effec- 
tive vaccines for numerous infectious disease including most vi- 
ral infections, such as HIV, HCV, CMV and many others. There are 
also no effective vaccines for other diseases, infectious or non- 
infectious, claiming the lifes of millions of patients per year 
including malaria or cancer. In addition, the rapid emergence of 
antibiotic-resistant bacteria and microorganisms calls for alter- 
native treatments with vaccines being a logical choice. Finally, / 
the great need for vaccines is also illustrated by the fact that 
infectious diseases, rather than cardiovascular disorders or can- 
cer or injuries remain the largest cause of death and disability 
in the world. 

Several established vaccines consist of live attenuated organisms 
where the risk of reversion to the virulent wild-type strain 
exists . In particular in immunocompromised hosts this can be a 
live threatening scenario. Alternatively, vaccines are administe- 
red as a combination of pathogen-derived antigens together with 
compounds that induce or enhance immune responses against these 
antigens (these compounds are commonly termed adjuvant), since 
these subunit vaccines on their own are generally not effective. 

Whilst there is no doubt that the above vaccines are valuable 
medical treatments, there is the disadvantage that, due to their 
complexity, severe side effects can be evoked, e.g. to antigens 
that are contained in the vaccine that display cross-reactivity 
with molecules expressed by cells of vaccinated individuals. In 
addition, existing requirements from regulatory authorities, e.g. 
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the World Health Organization (WHO) , the Pood and Drug Admin- 
istration (FDA), and their European co-unterparts , for exact 
specification of vaccine composition and mechanisms of induction 
of immunity, are difficult to meet. 

Some widely used vaccines are whole cell-vaccines (attenuated 
bacteria or viruses (e.g. Bacille Calmette-Guerin (BCG) (tubercu- 
losis), Measles, Mumps, Rubella, Oral Polio Vaccine (Sabin) , 
killed bacteria or viruses (e.g. Pertussis, Inactivated polio 
vaccine (Salk)), subunit- vaccines (e.g. Toxoid (Diphtheria, Teta- 
nus)), Capsular polysaccharide (H. influenzae type B) , Yeast re- 
combinant subunit (Hepatitis B surface protein) . 

A vaccine can contain a whole variety of different antigens. Ex- 
amples of antigens are whole-killed organisms such as inactivated 
viruses or bacteria, fungi, protozoa or even cancer cells. Anti- 
gens may also consist of subfractions of these organisms /tissues, 
of proteins, or, in their most simple form, of peptides. Antigens 
can also be recognized by the immune system in form of glycosy- 
lated proteins or peptides and may also be or contain polysaccha- 
rides or lipids. Short peptides can be used since for example, 
cytotoxic T-cells (CTL) recognize antigens in form of short usu- 
ally 8-11 amino acids long peptides in conjunction with major 
histocompatibility complex (MHC) . B-cells can recognize linear 
epitopes as short as 4-5 amino acids, as well as three dimen- 
sional structures (conformational epitopes) . In order to obtain 
sustained, antigen-specific immune responses, adjuvants need to 
trigger immune cascades that involve all cells of the immune sys- 
tem necessary. Primarily, adjuvants are acting, but are not re- 
stricted in their mode of action, on so-called antigen presenting 
cells (APCs) . These cells usually first encounter the antigen (s) 
followed by presentation of processed or unmodified antigen to 
immiine effector cells. Intermediate cell types may also be in- 
volved. Only effector cells with the appropriate specificity are 
activated in a productive immune response. The adjuvant may also 
locally retain antigens and co-injected other factors. In addi- 
tion the adjuvant may act as a chemoattractant for other immune 
cells or may act locally and/or systemically as a stimulating 
agent for the immune system. 
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Antigen presenting cells belong to the innate immune system, 
which has evolved as a first line host defence that limits infec- 
tion early after exposure to microorganisms. Cells of the innate 
immune system recognize patterns or relatively non-specific 
structures expressed on their targets rather than more sophisti- 
cated, specific structures which are recognized by the adaptive 
immune system. Examples of cells of the innate immune system are 
macrophages and dendritic cells but also granulocytes (e.g. neu- 
trophiles), natural killer cells and othdrs. By cont'rastv cells 
of the adaptive immune system recognize specific, antigenic 
structures, including peptides, in the case of T-cells and pep- 
tides as well as three-dimensional structures in the case of B- 
cells. The adaptive immune system is much more specific and so- 
phisticated than the innate imm\ine system and improves upon re- 
peated exposure to a given pathogen/antigen. Phylogenetically, j 
the innate immune system is much older and can be found already 
in very primitive organisms. Nevertheless, the innate immune sys- 
tem is critical during the initial phase of antigenic exposure 
since, in addition to containing pathogens, cells of the innate 
immune system, i.e. APCs, prime cells of the adaptive immune sys- 
tem and thus trigger specific immune responses leading to clear- 
ance of the intruders . In sum, cells of the innate immune system 
and in particular APCs play a critical role during the induction 
phase of immune responses by a) containing infections by means of 
a primitive pattern recognition system and b) priming cells of 
the adaptive immune system leading to specific immune responses 
and memory resulting in clearance of intruding pathogens or of 
other targets. These mechanisms may also be important to clear or 
contain tumor cells. 

The antigens used for such vaccines have often been selected by 
chance or by easiness of availability. There is a demand to iden- 
tify efficient antigens for a given pathogen or - preferably - an 
almost complete set of all antigens of a given pathogen which are 
practically (clinically) relevant. Such antigens may be preferred 
antigen candidates in a vaccine. 

It is therefore an object of the present invention to comply with 
these demands and to provide a method with which such antigens 
may be provided and with which a practically complete set of an- 
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tigens of e.g. a given pathogen may be identified with a given 
serum as antibody source. Such a method should also be suitable 
for rapidly changing pathogens which evolve a fast resistance 
against common drugs or vaccines. The method should also be ap- 
plicable to identify and isolate t\amor antigens, allergens, auto 
immune antigens . 

Therefore, the present invention provides a method for identifi- 
cation, isolation and production of hyperimmune serum-reactive 
antigens from a specific pathogen, a tvmior, an allergen or a tis 
sue or host prone to auto-immunity, especially froni a specific 
pathogen, said antigens being suited for use in a vaccine for a 
given type of animal or for humans, said method being character- 
ized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animq.1 or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, a tumor, 
an allergen or a tissue or host prone to auto -immunity, 
♦providing at least one expression library of said specific 
pathogen, a tiomor, an allergen or a tissue or host prone to 
au t o - immuni ty , 

♦screening said at least one expression library with said anti 
body preparation, 

♦identifying antigens which bind in said screening to antibod- 
ies in said antibody preparation, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, tumor, allergen or tis- 
sue or host prone to auto- immunity, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera and 

♦optionally isolating said hyperimmune Serum-reactive antigens 
and producing said hyperimmune semm-reactive suitigens by 
chemical or recombinant methods . 

This method is also suitable in general for identifying a practi 
cally complete set of hyperimmune serum-reactive antigens of a 
specific pathogen with given sera as antibody sources, if at 
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least three different expression libraries are screened in a 
pathogen/antigen identification programme using the method ac- 
cording to the present invention. The present invention therefore 
also relates to a method for identification, isolation and pro- 
duction of a practically complete set of hyperimmune serum-reac- 
tive antigens of a specific pathogen, said antigens being suited 
for use in a vaccine for a given type of animal or for humans, 
which is characterized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, 
♦providing at least three different e3q)ression libraries of 
said specific pathogen, 

♦screening said at least three different expression libraries 
with said antibody preparation, 

♦identifying antigens which bind in at least one of said at 
least three screenings to antibodies in said antibody prepara- 
tion, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera, 

♦repeating said screening and identification steps at least 
once, 

♦comparing the identified hyperimmune serum- reactive antigens 
identified in the repeated screening and identification steps 
with the identified hyperimmune serum-reactive antigens identi- 
fied in the initial screening and identification steps, 
♦further repeating said screening and identification steps, if 
at least 5% of the hyperimmune serum-reactive antigens have 
been identified in the repeated screening and identification 
steps only, until less than 5 % of the hyperimmune serum-reac-,.--^ . 
tive antigens are identified in a further repeating step only 
to obtain a complete set of hyperimmune serum-reactive antigens 
of a specific pathogen and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
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chemical or reconibinant methods . 

The method according to the. present invention mainly consists of 
three essential parts, namely 1. identifying hyperimmime serum 
sources containing specific antibodies against a given pathogen, 
2. screening of suitable expression libraries with a suitable an- 
tibody preparation wherein candidate antigens (or antigenic frag- 
ments of such antigens) are selected, and - 3. in a second 
screening round, wherein the hyperimmune serum-reactive antigens 
are identified by their ability to bind to a relevant portion of 
individual antibody preparations from individual sera in order to 
show that these antigens are practically relevant and not only 
hyperimmune serum-reactive, but also widely immunogenic (i.e. 
that a lot of individual sera react with a given antigen) . With 
the present method it is possible to provide a set of antigens of 
a given pathogen which is practically complete with respect to 
the chosen pathogen and the chosen sertim. Therefore, a bias with 
respect to "wrong" antigen candidates or an incomplete set of an- 
tigens of a given pathogen is excluded by the present method. 

Completeness of the antigen set of a given pathogen within the 
meaning of the present invention is, of course, dependent on the 
completeness of the expression libraries used in the present 
method and on the quality and size of serum collections (ntomber 
of individual plasmas/sera) tested , both with respect .to repre- 
sentability of the library and usefulness of the expression sys- 
tem. Therefore, preferred embodiments of the present method are 
characterized in that at least one of said expression libraries . 
is selected from a ribosomal display library, a bacterial surface 
library and a proteome. 

A serum collection used in the present invention should be tested 
against a panel of known antigenic contpounds of a given pathogen, 
such as polysaccharide, lipid and proteinaceous components of the 
cell wall, cell membranes and cytoplasma, as well as secreted 
products. Preferably, three distinct serum collections are used: 
1. With very stable antibody repertoire: normal adults, clini- 
cally healthy people, who overcome previous encounters or cur- 
rently carriers of e.g. a given pathogen without acute disease 
and symptoms, 2. With antibodies induced acutally by the presence 
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of the pathogenic organism: patients with acute disease with dif- 
ferent manifestations (e.g. S. aureus sepsis or wound infection, 
etc), 3. With no specific antibodies at all (as negative con- 
trols) : 5-8 months old babies who lost the maternally transmitted 
immunoglobulins 5-6 months after birth. Sera have to react with 
multiple pathogen-specific antigens in order to consider hyperim- 
mune for a given pathogen (bacteria, fungus, worm or otherwise), 
and for that relevant in the screening method according to the- 
present invention. 

In the antigen identification programme for identifying a com- 
plete set of antigens according to the present invention, it is 
preferred that said at least three different expression libraries 
are at least a ribosomal display library, a bacterial surface li- 
brary and a proteome. It has been observed that although all ex- . 
pression libraries may be complete, using only one or two 
expression libraries in an antigen identification programme will 
not lead to a complete set of antigens due to preferential ex- 
pression properties of each of the different expression librar- 
ies. While it is therefore possible to obtain hyperimmune serum- 
reactive antigens by using only one or two different expression 
libraries, this might in many cases not finally result in the 
identification of a complete set of hyperimmune serum-reactive 
antigens. Of course, the term "complete" according to the present 
invention does not indicate a theoretical maximum but is indeed a 
practical completeness, i.e. that at least 95% of the practically 
relevant antigens or antigenic determinants have been identified 
of a given pathogen. The practical relevance is thereby defined 
by the occurrence of antibodies against given antigens in the pa- 
tient population. 

According to the present invention also serum pools or plasma 
fractions or other pooled antibody containing body fluids are 
"plasma pools" . 

An expression library as used in the present invention should at 
least allow expression of all potential antigens, e.g. all sur- 
^ face proteins of a given pathogen. With the expression libraries 

according to the present invention, at least one set of potential 
antigens of a given pathogen is provided, this set being prefera- 
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bly the complete theoretical complement of (poly-) peptides en- 
coded by the pathogen's genome (i.e. genomic libraries as de- 
scribed in Example 2) and expressed either in a recombinant host 
(see Example 3) or in vitro (see Example 4). This set of poten- 
tial antigens can also be a protein preparation, in the case of 
extracellular pathogens preferably a protein preparation contain- 
ing surface proteins of said pathogen obtained from said pathogen 
grown \inder defined physiological conditions (see Example 5) . 
While the genomic approach has the potential to contain the com- 
plete set of antigens r the latter one has the advantage to con- 
tain the proteins in their naturally state i.e. including for 
instance post-translational modifications or processed forms of 
these proteins, not obvious from the DNA sequence. These or any 
other sets of potential antigens from a pathogen, a. tumor, an al- 
lergen or a tissue or host prone to auto- immunity are hereafter 
referred to as "expression library". Expression libraries of very 
different kinds may be applied in the course of the present in- 
vention. Suitable examples are given in e.g. Ausubel et al., 
1994. Especially preferred are expression libraries representing 
a display of the genetic set of a pathogen in recombinant form 
such as in vitro translation techniques, e.g. ribosomal display, 
or prokaryotic expression systems, e.g. bacterial surface expres- 
sion libraries or which resemble specific physiological expres- 
sion states of a given pathogen in a given physiological state, 
such as a proteome- 

Ribosome display is an established method in recombinant DNA 
technology, which is applicable for each specific pathogen for 
the sake of the present invention (iSchaf f itzel et 'al, 1999). Bac- 
terial surface display libraries will be represented by a recom- 
binant library of a bacterial host displaying a (total) set of 
expressed peptide sequences of a given pathogen on e.g. a se- 
lected outer membrane protein at the bacterial host membrane 
(Georgiou et al., 1997). Apart from displaying peptide or protein 
sequences in. an outer membrane protein, other bacterial display 
techniques, such as bacteriophage display technologies and ex- 
pression via exported proteins are also preferred as bacterial 
surface expression library ( Forrer et al., 1999; Rodi and 
Makowski, 1993; Georgiou et al., 1997). 
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The antigen preparation for the first round of screening in the 
method according to the present invention may be derived from any 
source containing antibodies to a given pathogen. Preferably, if 
a plasma pool is used as a source for the antibody preparation, a 
human plasma pool is selected which comprises donors which had 
experienced or are experiencing an infection with the given 
pathogen. Although such a selection of plasma or plasma pools is 
in principle standard technology in for example the production of 
hyperimmunoglobulin preparations, it was surprising that such 
technologies have these effects as especially shown for the pre- 
ferred embodiments of the present invention. 

Preferably the expression libraries are genomic expression li- 
brar:ies of a given pathogen, or alternatively m-RNA, libraries. 
It is preferred that these genomic or m-RNA libraries are com- 
plete genomic or m-RNA expression libraries which means that they 
contain at least once all possible proteins, peptides or peptide 
fragments of the given pathogen are expressable. Preferably the 
genomic expression libraries exhibit a redundancy of at least 2x,. 
more preferred at least 5x, especially at least lOx. 

Preferably, the method according to the present invention com- 
prises screening at least a ribosomal display library, a bacte- 
rial surface display library and a proteome with the antibody 
preparation and identifying antigens which bind in at least two, 
preferably which bind to all, of said screenings to antibodies in 
said antibody preparation. Such antigens may then be regarded ex- 
tremely suited as hyper immxinogenic antigens regardless of their 
way of expression. Preferably' the at least two screenings should 
at least contain the proteome, since the proteome always repre- 
sents the antigens as naturally expressed proteins including 
post-trans lational modifications, processing, etc. which are not 
obvious from the DNA sequence. 

(3 

The method according to the present invention may be applied to 
any given pathogen. Therefore, preferred pathogens are selected 
from the group of bacterial, viral, fungal and protozoan patho- 
gens. The method according to the present invention is also ap- 
plicable to cancer, i.e. for the identification of tumor- 
associated antigens, and for the identification of allergens or 
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antigens involved in auto-immune diseases. Of course, especially 
the recombinant methods are rather simple for pathogens having a 
small genome or a comparatively small number of expressed pro- 
teins (such as bacterial or viral pathogens) and are more compli- 
cated for complex (eukaryotic) organisms having large genomes. 
However, also such large genomic libraries of higher organism 
pathogens may well be analyzed with the method according to the 
present invention, at least in a faster and more reliable way 
than with Jcnown methods for identifying suitable antigens. 

Preferred pathogens to be "analyzed or which antigens are to be 
extracted, respectively, include human immunedef iciency virus 
(HIV) , hepatitis A virus (HAV) , hepatitis B virus (HBV) , hepati- 
tis C virus (HCV) , Rous .sarcoma virus (RSV) , Epstein-Barr vi- 
rus (EBV) , influenza virus (IV), rotavirus (RV) , Staphylococcus 
aureus (S. aureus), Staphylococcus epidermidis (S. epidermidis) , 
Chlamydia pneumoniae (C. pneumoniae) , Chlamydia trachomatis {C. 
trachomatis)., Mycobacteri\jm tuberculosis (M. tuberculosis), Myco- 
bacterium leprae (M. leprae). Streptococcus pneumoniae (S. pneu- 
moniae). Streptococcus pyogenes (S. pyogenes). Streptococcus 
agalactiae (S. agalactiae) , Enterococcus faecalis (E. faecalis) , 
Bacillus anthracis (B. anthracis), Vibrio cholerae (V. cholerae) , 
Borrelia burgdorferi (B. burgdorferi), Plasmodium sp., fungal 
diseases such as Pneumocystis carinii, Aspergillus sp., Crypto- 
coccus sp., Candida albicans or parasitic infections such as as- 
cariasis (Ascaris lumbricoides ) and taeniasis (Taenia saginata) . 
The method according to the present invention is most applicable 
for bacteria, worms or Candida. 

As a model organism for the present application Staphylococcus 
aureus has been chosen to demonstrate the applicability and effi- 
cacy of the method according to the present invention. Especially 
with respect to the examples it is clear that the invention is 
easily transferable to all potential pathogens, especially the 
ones listed above. 

It was surprising that the method according to the present inven- 
tion allows an efficient and fast biological screening of a given 
pathogen, especially in view of the fact that only a small frac- 
tion of a patient's antibody repertoire is directed to a given 
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pathogen, even in a state where this pathogen is effectively de- 
feated. It has been discovered within the course of the present 
invention, especially during performance of the S. aureus example 
that only 1-2% of the antibody repertoire of a patient having 
high titers against S. aureus are indeed antibodies directed 
against aureus. Moreover, over 70% of this specific 1% portion 
is directed against non-protein antigens, such as teichoic acid, 
so that only a total of 0.1% or less of the antibodies are di- 
rected to proteinaceous antigens . 

One of the advantages of using recombinant expression libraries, 
especially ribsome display libraries and bacterial surface dis- 
play libraries, is that the identified hyperimmune serum-reactive 
antigens may be instantly produced by expression of the coding 
sequences of the screened and selected clones expressing the 
hyperimmune serum-reactive antigens without further recombinant 
DMA technology or cloning steps necessary. 

The hyperimmune serum-reactive antigens obtainable by the method 

according to the present invention may therefore be immediately 
finished to a pharmaceutical preparation, preferably by addition 
of a pharmaceutically acceptable carrier and/or excipient, imme- 
diately after its production (in the course of the second selec- 
tion step), e.g. by expression from the expression library 
platform. 

Preferably, the pharmaceutical preparation containing the 
hyperimmune serum-reactive antigen is a vaccine for preventing or 
treating an infection with the specific pathogen for which the 
antigens have been selected. 

The phaannaceutical preparation may contain any suitable auxiliary 
substances, such as buffer substances, stabilisers or further ac- 
tive ingredients, especially ingredients known in connection of 
vaccine production. 

A preferable carrier/or excipient for the hyperimmune serum-reac- 
tive antigens according to the present invention is a immu- 
nostimulatory compound for further stimulating the immime 
response to the given hyperimmune seriam-reactive antigen. Pref- 
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erably the inmiunostimulatory compoiind in the pharmaceutical 
preparation according to the present invention is selected from 
the group of polycationic substances, especially polycationic 
peptides, immunostimulatory deoxynucleo tides, aluinn, Freund's 
complete adjuvans, Freund's. incomplete adjuvans^ neuroactive com- 
poimds, especially human growth hormone, or combinations thereof. 

The polycationic compound (s) to be used according to the present 
invention may be any polycationic compound which shows the char- 
acteristic effects according to the WO 97/30721. Preferred poly- 
cationic compounds are selected from basic polypeptides, organic 
polycations, basic polyamino acids or mixtures thereof. These 
polyamino acids should have a chain length of at least 4 amino 
acid residues (see: Tuftsin as described in Goldman et al. 
(1983)). Especially preferred are substances like polylysine, 
polyarginine and polypeptides containing more than 20%, espe- 
cially more than 50% of basic amino acids in a range of more than 
8, especially more than 20, amino acid residues or mixtures 
thereof. Other preferred polycations and their pharmaceutical 
compositons are described in WO 97/30721 (e.g. polyethyleneimine) 
and WO 99/38528. Preferably these polypeptides contain between 20 
and 500 amino acid residues, especially between 30 and 200 resi- 
dues . 

These polycationic compounds may be produced chemically or recom- 
binantly or may be derived from natural sources. 

Cationic (poly) peptides may also be anti- microbial with proper- 
ties as reviewed in Ganz et al, 1999; Hancock, 1999. These 
(poly) peptides may be of prokaryotic or animal or plant origin or 
may be produced chemically or recombinantly (Andreu et al . , 1998; 
Ganz et al., 1999; Siimnaco et al., 1998). Peptides may also be- 
long to the class of defensins (Ganz, 1999; Ganz et al., 1999). 
Sequences of such peptides can be, for example, be found in the 
Antimicrobial Sequences Database under the following internet ad- 
dress : 

http: //www.bbcm.univ. tries te. it /'-tossi/paa2 .html 

Such host defence peptides or defensives are also a preferred 
form of the polycationic polymer according to the present inven- 
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tion. Generally, a compound allowing as an end product activation 
(or down-regulation) of the adaptive immune system, preferably 
mediated by APCs (including dendritic cells) is used as polycati- 
onic polymer. 

Especially preferred for use as polycationic substance in the 
present invention are cathelicidin derived antimicrobial peptides 
or derivatives thereof (International patent application 
PCT/EPOl/09529, incorporated herein by reference), especially an- 
timicrobial peptides derived from mammal cathelicidin, preferably 
from human, bovine or mouse. 

Polycationic compounds derived from natural sources include HIV- 
REV or HIV-TAT (derived cationic peptides, antennapedia peptides, 
chitosan or other derivatives of chitin) or other peptides de- 
rived from these peptides or proteins by biochemical or recombi- 
nant production. Other preferred polycationic compounds are 
cathelin or related or derived substances from cathelin. For ex- 
ample, mouse cathelin is a peptide which has the amino acid se- 
quence NH^-RLAGLLRKGGEKIGEKLKKIGOKIKNFFQKLVPQPE-COOH. Related or 
derived cathelin substances contain the whole or parts of the 
cathelin sequence with at least 15-20 amino acid residues. Deri- 
vations may include the substitution or modification of the natu- 
ral amino acids by amino acids which are not among the 20 
standard amino acids. Moreover, further cationic residues may be 
introduced into such cathelin molecules. These cathelin molecules 
are preferred to be combined with the antigen. These cathelin 
molecules surprisingly have turned out to be also effective as an 
adjuvant for a antigen without the addition of further adjuvants. 
It is therefore possible to use such cathelin molecules as effi- 
cient adjuvants in vaccine formulations with or without further 
immunactivating substances. 

Another preferred polycationic substance to be used according to 
the present invention is a synthetic peptide containing at least 
2 KLK-motifs separated by a linker of 3 to 7 hydrophobic amino 
acids (International patent application PCT/EPOl/12041, incorpo- 
rated herein by reference) • 

Immtinostimulatory deoxynucleotides are e.g. neutral or artificial 
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CpG containing DNA, short stretches of DNA derived- from non- ver- 
tebrates or in form of short oligonucleotides (ODNs) containing 
non-methylated cytosine-guanine di -nucleotides (CpG) in a certain 
base context (e.g. Krieg et al., 1995) but also inosine contain- 
ing ODNs (I-ODNs) as described in WO 01/93905. 

Neuroactive compounds, e.g. combined with polycationic substances 
are described in WO 01/24822, 

According to a preferred embodiment the individual antibody 
preparation for the second round of screening are derived from 
patients with have suffered from an acute infection with the 
given pathogen, especially from patients who show an antibody 
titer to the given pathogen above a certain minimum level, for 
example an antibody titer being higher than 80 percentile, pref- 
erably higher than 90 percentile, especially higher than 95 per- 
centile of the human (patient or carrier) sera tested. Using such 
high titer individual antibody preparations in the second screen- 
ing round allows a very selective identification of the hyperim- 
mune serum-reactive antigens to the given pathogen. 

It is important that the second screening with the individual an- 
tibody preparations (which may also, be the selected seriam) allows 
a selective identification of the hyperimmune seriom-reactive an- 
tigens from all the promising candidates from the first round. 
Therefore, preferably at least 10 individual antibody prepara- 
tions (i.e. antibody preparations (e.g. sera) from at least 10 
different individuals having suffered from an infection to the 
chosen pathogen) should be used in identifying these antigens in 
the second screening round. Of course, it is possible to use also 
less than 10 individual preparations, however, selectivity of the 
step may not be optimal with a low number of individual antibody 
preparations. On the other hand, if a given hyperimmune serum-re- 
active antigen (or an antigenic fragment thereof) is recognized 
in at least 10 individual antibody preparations, preferably at 
least 30, especially at least 50 individual antibody prepara- 
tions, identification of hyperimmune serimi-reactive antigen is 
also selective enough for a proper identification. Hyperimmune 
serum- reactivity may of course be tested with as many individual 
preparations as possible (e.g. with more than 100 or even with 
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more theui 1000) , 

Therefore, the relevant portion of the hyperimmune seriom-reactive 
antibody preparation according to the method of the present in- 
vention should preferably be at least 10, more preferred at least 
30, especially at least 50 individual antibody preparations. Al- 
ternatively (or in combination) hyperimmune serum-reactive anti- 
gen may preferably be also identified with at least 20%, 
preferably at least 30%, especially at least 40% of all individ- 
ual antibody preparations used in the second screening round. 

According to a preferred embodiment of the present invention, the 
sera from which the individual antibody preparations for the sec- 
ond round of screening are prepared (or which are used as anti- 
body preparations) , are selected by their titer against the 
specific pathogen (e.g. against a preparation of this pathogen, 
such as a lysate, cell wall components and r:ecombinant proteins) . 
Preferably, some are selected with a total IgA titer above 4000 
U, especially above 5000 U, and/or an IgG titer above 10 000 U, 
especially above 12 000 U (U = xinits, calculated from the OD^^^^ 
reading at a given dilution) when whole organism (total lysate or 
whole cells) is used as antigen in ELISA. Individual proteins 
with Ig titers of above 800-1000 U are specifically preferred for 
selecting the hyperimmune serum-reactive antigens according to 
the present invention only for total titer. The statement for in- 
dividual proteins can be derived from Fig. 9. 

According to the demonstration example which is also a preferred 
embodiment of the present invention the given pathogen is a 
Staphylococcus pathogen, especially Staphylococcus aureus and 
Staphylococcus epidermidis. Staphylococci are opportunistic 
pathogens which can cause illnesses which range from minor infec- 
tions to life threatening diseases. Of the large number of 
Staphylococci at least 3 are commonly associated with human dis- 
ease: S. aureus, S. epidermidis and rarely S. saprophyticus 
(Crossley and Archer, 1997) . S. aureus has been used within the 
course of the present invention as an illustrative example of the 
way the present invention functions. Besides that, it is also an 
important organism with respect to its severe pathogenic impacts 
on humans . Staphylococcal infections are imposing an increasing 
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threat in hospitals worldwide. The appearance and disease causing 
capacity of Staphylococci are related to the wide-spread use of 
antibiotics which induced and continue to induce multi-drug re- 
sistance. For that reason medical treatment against Staphylococ- 
cal infections cannot rely only on antibiotics anymore. 
Therefore, a tactic change in the treatment of these diseases is 
desperately needed which aims to prevent infections. Inducing 
high affinity antibodies of the opsonic and neutralizing type by 
vaccination helps the innate immune system to eliminate bacteria 
and toxins. This makes the method according to the present inven- 
tion an optimal tool for the identification of staphylococcal an- 
tigenic proteins . 

Every human being is colonized with S. epidermidis . The normal 
habitats of S. epidermidis are the skin and the mucous membrane. 
The major habitats of the most pathogenic species, S. aureus, are 
the anterior nares and perineum. Some individuals become perma- 
nent S. aureus carriers, often with the same strain. The carrier 
stage is clinically relevant because carriers undergoing surgery 
have more infections than noncarriers. Generally, the established 
flora of the nose prevents accjuisition of new strains. However, 
colonization with other strains may occur when antibiotic treat- 
ment is given that leads to elimination of the susceptible car- 
rier strain. Because this situation occurs in the hospitals, 
patients may become colonized with resistant nosocomial Staphylo- 
cocci. These bacteria have an innate adaptability which is com- 
plemented by the widespread and sometimes inappropriate use of 
antimicrobial agents. Therefore hospitals provide a fertile envi- 
ronment for drug resistance to develop (close contact among sick 
patients, extensive use of antimicrobials, nosocomial infec- 
tions) . Both S. aureus and S. epidermidis have become resistant 
to many commonly used antibiotics, most importantly to methicil- 
lin (MRSA) and vancomycin (VISA) . Drug resistance is an increas- 
ingly important public health concern, and soon many infections 
caused by staphylococci may be untreatable by antibiotics. In ad- 
dition to its adverse effect on public health, antimicrobial re- 
sistance contributes to higher health care costs, since treating 
resistant infections often requires the use of more toxic and 
more expensive drugs, and can result in longer hospital stays for 
infected patients.. 
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Moreover, even with the help of effective antibiotics, the most 
serious staphylococcal infections have 30-50 % mortality. 

Staphylococci become potentially pathogenic as soon as the natu- 
ral balance between microorganisms and the immune system gets 
disturbed, when natural barriers (skin, mucous membrane) are 
breached. The coagulase-positive S. aureus is the most pathogenic 
s,taphylococcal species, feared by surgeons for a long time. Most 
frequently it causes surgical wound infections, and induces the 
formation of abscesses. This local infection might become sys- 
temic, causing bacteraemia and sepsis. Especially after viral in- 
fections and in elderly, it can cause severe pneumonia. S. aureus 
is also a frequent cause of infections related to medical de- 
vices, such as intravascular and percutan catheters (endocardi- 
tis, sepsis, peritonitis) , prosthetic devices (septic arthritis, 
osteomyelitis). S. epidermidis causes diseases mostly related to 
the presence of foreign body and the use of devices, such as 
catheter related infections, cerebrospinal fluid shunt infec- 
tions, peritonitis in dialysed patients (mainly CAPD) endocardi- 
tis in individuals with prosthetic valves. This is exemplified in 
immunocompromised individuals such as oncology patients and pre- 
mature neonates in whom coagulase-negative staphylococcal infec- 
tions frequently occur in association with the use of 
intravascular device. The increase in incidence is related to the 
increased used of these devices and increasing number of immuno- 
compromised patients. 

Much less is known about S. saprophyticus, another coagulase- 
negative staphylococci, which causes acute urinary tract infec- 
tion in previously healthy people. With a few exceptions these 
are women aged 16-25 years. 

The pathogenesis of staphylococci is multifactorial, in order to 
initiate infection the pathogen has to gain access to the cells 
cind tissues of the host, that is adhere, s. aureus expresses -sur- 
face proteins that promote attachment to the host proteins such 
as laminin, fibronectin, elastin, vitronectin, fibrinogen and 
many other molecules that form part of the extracellular ma- 
trix (extracellular matrix binding proteins, ECMBP) . S. epider- 
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midis is equipped with cell surface molecules which promote ad- 
herence to foreign material and through that mechanism establish 
infection in the host. The other powerful weapons staphylococci 
use are the secreted products, such as entero toxins, exotoxins, 
and tissue damaging enzymes. The toxins kill or misguide immune 
cells which are important in the host defence. The several dif- 
ferent types of toxins are responsible for most of the symptoms 
during infections. 

Host defence against S. aureus relies mainly on innate immuno- 
logical mechanisms. The skin and mucous membranes are formidable 
barriers against invasion by Staphylococci. However, once the 
skin or the mucous membranes are breached (wounds, percutan' 
catheters, etc), the first line of nonadaptive cellular defence 
begins its co-ordinate action through complement and phagocytes, 
especially the polymorphonuclear leukocytes (PMNs) . These cells 
can be regarded as the cornerstones in eliminating invading bac- 
teria. As Staphylococci are primarily extracellular pathogens; 
the major antl-staphylococcal adaptive response comes from the 
humoral arm of the immune system, and is mediated through three 
major mechanisms: promotion of opsonization, toxin neutralisa- 
tion, and inhibition of adherence. It is believed that opsoniza- 
tion is especially important, because of its requirement for an 
effective phagocytosis. For efficient opsonization the microbial 
surface has to be coated with antibodies and complement factors 
for recognition by PMNs through receptors to the Fc fragment of 
the IgG molecule or to activated C3b. After opsonization, staphy- 
lococci are phagocytosed and killed. Moreover, S. aureus can at- 
tach to endothelial cells, and be internalised by a phagocytosis- 
like process. Antibodies bound to specific antigens on the cell 
surface of bacteria serve as ligands for the attachment to PMNs 
and promote phagocytosis. The very same antibodies, bound to the 
adhesins and other cell surface proteins are expected to neutral- 
ize adhesion and prevent colonization. 

There is little clinical evidence that cell mediated immunity has 
a significant contribution in the defence against Staphylococci, 
yet one has to admit that the question is not adequately ad- 
dressed. It is known, however, that Staphylococcus aureus util- 
izes an extensive array of molecular countermeasures to 
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manipulate the defensive microenvironment of the infected host by 
secreting polypeptides referred to as superantigens, which target 
the multireceptor conmunication between T-cells and antigen-pre- 
senting cells that is fundamental to initiating pathogen-specific 
immune clearance. Superantigens play a critical role in toxic 
shock syndrome and food poisoning, yet their function in routine 
infections is not well understood. Moreover, one cannot expect a 
long lasting antibody (memory) response without the involvement 
of T-cells. It is also known that the majority of the anti- 
staphylococcal antibodies are against T-cell independent antigens 
(capsular polysacharides , lipoteichoic acid, peptidoglycan) with- 
out a memory function. The T-cell dependent proteinaceous anti- 
gens can elicit long-term protective antibody responses. These 
staphylococcal proteins and peptides have not yet been deter- 
mined. 

For all these above mentioned reasons, a tactic change on the war 
field against staphylococcal infections is badly needed. One way 
of combating infections is preventing them by active immunisa- 
tion. Vaccine development against S. aureus has been initiated by 
several research groups and national institutions worldwide, but 
there is no effective vaccine .approved so far. It has been shown 
that an antibody deficiency state contributes to staphylococcal 
persistence, suggesting that anti-staphylococcal antibodies are 
important in host defence. Antibodies - added as passive immuni- 
sation or induced by active vaccination - directed towards sur- 
face components could both prevent bacterial adherence, 
neutralize toxins and promote phagocytosis. A vaccine based on 
fibronectin binding protein induces protective immunity against 
mastitis in cattle and suggest that this approach is likely to 
work in humans (refs) . Taking all this together it is suggestive 
that an effective vaccine should be composed of proteins or 
polypeptides, which are expressed by all strains and are able to 
induce high affinity, abundant antibodies against cell surface 
components of S. aureus. The antibodies should be IgGl and/or 
lgG3 fqr opsonization, and any igG subtype and igA for neutrali- 
sation of adherence and toxin action. A chemically defined vac- 
cine must be definitely superior con^ared to a whole cell vaccine 
(attenuated or killed), since components of S. aureus which para- 
lyze TH cells (superantigens) or inhibit opsonization (protein A) 
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can be eliminated, and the individual proteins inducing protec- 
tive antibodies can be selected. Identification of the relevant 
antigens help to generate effective passive immunisation (human- 
ised monoclonal antibody therapy) , which can replace human immu- 
noglobulin administration with all its dangerous side-effects. 
Neonatal staphylococcal infections, severe septicemia and other 
life-threatening acute conditions are the primary target of pas- 
sive immunisation. An effective vaccine offers great potential 
for patients facing elective surgery in general, and those re- 
ceiving endovascular devices, in particular. Moreover, patients 
suffering from chronic diseases which decrease immune responses 
or undergoing continuous ambulatory peritoneal dialysis are 
likely to benefit from such a vaccine. 

For the illustrative example concerning Staphylococcus aureus 
three different approaches have been employed in parallel. All 
three of these methods are based on the interaction of Staphylo- 
coccus proteins ' or peptides with the antibodies present in human 
sera with the method according to the present invention. This in- 
teraction relies on the recognition of epitopes within the pro- 
teins which can be short peptides (linear epitopes) or 
polypeptide domains (structural epitopes). The antigenic proteins 
are identified by the different methods using pools of pre-se- 
lected sera and - in the second screening round - by individual 

selected sera. 

- 'i 

Following the high throughput screening, the selected- antigenic 
proteins- are expressed as recombinant proteins or in vitro trans- 
lated products (in case it can not be expressed in prokaryotic 
expression systems), and tested in a series of ELISA and Western 
blotting assays for the assessment of immunogeneicity with a 
large human serum collection (> 100 iminfected, > 50 patients 
sera). The preferred antigens are located on the cell surface or 
secreted, that is accessible extracellular ly. Antibodies against 
the cell wall proteins (such as the Extracellular matrix binding 
proteins) are expected to serve double purposes: to inhibit adhe- 
sion and promote phagocytosis. The antibodies against the se- 
creted proteins are beneficial in toxin neutralisation. It is 
also known that bacteria comm\inicate with each other through se- 
creted proteins. Neutralizing antibodies against these prpteins 
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will interrupt growth promoting cross-talk between or within 
staphylococcal species, Bioinf ormatics (signal sequences, cell 
wall localisation signals, transmembrane domains) proved to be 
very useful in assessing cell surface localisation or secretion. 
The experimental approach includes the isolation of antibodies 
with the corresponding epitopes and proteins from human serum, 
and use them as reagents in the following assays: cell surface 
staining of staphylococci grown under different conditions (FACS, 
microscopy) , determination of neutralizing capacity (toxin, ad- 
herence) , and promotion of opsonization and phagocytosis (in vi- 
tro phagocytosis assay) . 

The recognition of linear epitopes by antibodies can be based on 
sequences as short as 4-5 aa. Of course it does not necessarily 
mean that these short peptides are capable of inducing the given 
antibody, in vivo. For that reason the defined epitopes, polypep- 
tides and proteins may further be tested in animals (mainly in 
mice) for their capacity to induce antibodies against the se- 
lected proteins in vivo. The antigens with the proven capability 
to induce antibodies will be tested in animal models, for the 
ability to prevent infections. 

The antibodies produced against Staphylococci by the human immune 
system and present in human sera are indicative of the in vivo 
expression of the -antigenic proteins and their immunogenicity . 

Accordingly, novel hyperimmune serum-reactive antigens from 
Staphylococcus aureus or Staphylococcus epidermidis have been 
made available by the method according to the present invention. 
According to another aspect of the present invention the inven- 
tion relates to a hyperimmune serum-reactive antigen selected 
from the group consisting of the sequences listed in any one of 
Tables 2a, 2b, 2c, 2d, 3, 4 and 5, especially selected from the 
group consisting of Seq.ID No. 56, 57, 59, 60, 67, 70, 72, 73, 
74, 75, 76, 77, 78, 79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 
96, 97, 99, 100, 101, 102, 103, 104, 106, 108, 110, 112, 114, 
116, 118, 120, 122, 125, 128, 132, 134, 138, 140, 142, 151, 152, 
154, 155 and hyperimmune fragments thereof. Accordingly, the pre- 
sent invention also relates to a hyperimmune serum-reactive anti- 
gen obtainable by the method according to the present invention 
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and being selected from the group consisting of the sequences 
listed in any one of Tables 2a, 2b, 2c, 2d, 3, 4 and 5, espe- 
cially selected from the group consisting of Seq.ID No. 56, 57, 
59, 60, 67, 70, 72, 73, 74, 75, 75, 77, 78, 79, 80, 81, 82, 85, 
87, 88, 89, 90, 92, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 126, 128, 132, 134, 138, 
140, 142, 151, 152, 154, 155 and hyperimmune fragments thereof. 

Antigens from Staphylococcus aureus and Staphylococcus epider- 
midis have been extracted by the method according to the present 
invention which may be used in the manufacture of a pharmaceuti- 
cal preparation, especially for the manufacture of a vaccine 
against Staphylococcus aureus and Staphylococcus epidermidis in- 
fections. Examples of such hyperimmune serum-reactive antigens of 
Staphylococcus aureus and Staphylococcus epidermidis to be used 
in a pharmaceutical preparation are selected from the group con- 
sisting of the sequences listed in any one of Tables 2a, 2b, 2c, 
2d, 3, 4 and 5, especially selected from the group consisting of 
Seq.ID No. 55, 56, 57, 58, 59, 60, 62, 66, 67, 70, 71, 72, 73, 
74, 75, 76, 77, 78,. 79, 80, 81, 82, 83, 84, 85, 87, 88, 89, 90, 
92, 94, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 108, 110, 
112, 114, 116, 118, 120, 122, 126, 128, 130, 132, 134, 138, 140, 
142, 151, 152, 154, 155, 158 and hyperimmune fragments thereof 
for the manufacture of a pharmaceutical preparation, especially 
for the manufacture of a vaccine against Staphylococcus aureus 
and Staphylococcus epidermidis infections. 

A hyperimmune fragment is defined as a fragment of the identified 
antigen which is for itself antigenic or may be made antigenic 
when provided as a hapten. Therefore, also antigen or antigenic 
fragments showing one or (for longer fragments) only a few amino 
acid exchanges are enabled with the present invention, provided 
that the antigenic capacities of such fragments with amino acid 
exchanges are not severely deteriorated on the exchange (s). i.e. 
suited for eliciting em appropriate immune response in a individ- 
ual vaccinated with this antigen and identified by individual an- 
tibody preparations from individual sera. 

Preferred examples of such hyperimmune fragments of a hyperimmune 
serum-reactive antigen are selected from the group consisting of 
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peptides comprising the amino acid sequences of colxmn "predicted 
immimogenic aa" , "Location of identified immunogenic region" and 
"Serum reactivity with relevant region" of Tables 2a, 2b, 2c and 
2d and the amino acid sequences of column "Putative antigenic 
surface areas" of Table 4 and 5, especially peptides comprising 
amino acid No. aa 12-29, 34-40, 63-71, 101-110, 114-122, 130-138, 
140-195, 197-209, 215-229, 239-253, 255-274 and 39-94 of Seq.ID 
No. 55, 

aa 5-39, 111-117, 125-132, 134-141, 167-191, 196-202, 214-232, 
236-241, 244-249, 292-297, 319-328, 336-341, 365-380, 385-391, 
407-416, 420-429, 435-441, 452-461, 477-488, 491-498, 518-532, 
545-556, 569-576, 581-587, 595-602, 604-609, 617-640, 643-651, 
702-715, 723-731, 786-793, 805-811, 826-839, 874-889, 37-49> 63- 
77 and 274-334, of Seq.ID No. 56, 

aa 28-55, 82-100, 105-111, 125-131, 137-143, 1-49, of Seq.ID No. 
57, 

aa 33-43, 45-51, 57-63, 65-72, 80-96, 99-110, 123-129, 161-171, 
173-179, 185-191, 193-200, 208-224, 227-246, 252-258, 294-308, '\. 
321-329, 344t352, 591-707, 358-411 and 588-606, of. Seq.ID No. 58, 

aa 16-38, 71-77, 87-94, 105-112, 124-144, 158-164, 169-177, 180- 
186, 194-204, 221-228, 236-245, 250-267, 336-343, 363-378, 385- 
394, 406-412, 423-440, 443-449, 401-494, of Seq.ID No. 59, 
aa 18-23, 42-55, 69-77, 85-98, 129-136, 182-188, 214-220, 229- 
235, 242-248, 251-258, 281-292, 309-316, 333-343, 348-354, 361-'-' 
367, 393-407, 441-447, 481-488, 493-505, 510-515, 517-527, 530- 
535,. 540-549, 564-583, 593-599, 608-621, 636-645, 656-670, 674- 
687, 697-708, 726-734, 755-760, 765-772, 785-792, 798-815, 819- 
824, 826-838, 846-852, 889-904, 907-913, 932-939, 956-964, 982- 
lOOO, 1008-1015, 1017-1024., 1028-1034, 1059-1065, 1078-1084, 
1122-1129, 1134-1143, 1180-1186, 1188-1194, 1205-1215, 1224-1230, 
1276-1283, 1333-1339, 1377-1382, 1415-1421, 1448-1459, 1467-1472, 
1537-1545, 1556-1566, 1647-1654, 1666-1675, 1683-1689, 1722-1737, 
1740-1754, 1756-1762, 1764-1773, 1775-1783, 1800-1809, 1811-1819, 
1839-1851, 1859-1866, 1876-1882, 1930-1939, 1947-1954, 1978-1985, 
1999-2007, 2015-2029, 2080-2086, 2094-2100, 2112-2118, 2195-2205, 
2232-2243, 198-258, 646-727 and 2104-2206, of Seq.ID No. ,60, 
aa 10-29, 46-56, 63-74, 83-105, 107-114, 138-145, 170-184, 186- 
193, 216-221, 242-248, 277-289, 303-311, 346-360, 379-389, 422- 
428, 446-453, 459-469, 479-489, 496-501, 83-156, of Seq.ID No. 
62, 
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aa 14-22, 32-40, 52-58, 61-77, 81-93, 111-117, 124-138, 151-190, 
193-214, 224-244, 253-277, 287-295, 307-324, 326-332, 348-355, 
357-362, 384-394, 397-434, 437-460, 489-496, 503-510, 516-522, 
528-539, 541-547, 552-558, 563-573, 589-595, 602-624, 626-632, 
651-667, 673-689, 694-706, 712-739, 756-790, 403-462, of Seq.ID 
No. 66, 

aa 49-56, 62-68, 83-89, 92-98, 10.9-115, 124-131, 142-159, 161- 
167, 169-175, 177-188, 196-224, 230-243, 246-252, .34-46, of 
Seq.ID No. 67, I 'J 

aa 11-20, 26-47, 69-75, 84-92, 102-109, 119-136, 139-147, 160- 
170, 178-185, 190-196, 208-215, 225-233, 245-250, 265-272, 277- 
•284, 300-306, 346-357, 373-379, 384-390, 429-435, 471-481, 502- 
507, 536-561, 663-688, 791-816, 905-910, 919-933, 977-985, 1001- 
1010, 1052-1057, 1070-1077, 1082-1087, 1094-1112, 493-587, 633- 
715 and 704-760, of Seq.ID Mo. 70, 

aa.6-20, 53-63, 83-90, 135-146, 195-208, 244-259, 263-314, 319- 
327, 337-349, 353-362, 365-374, 380-390, 397-405, 407-415;, 208- 
287 and 286-314, of Seq.ID No, 71, 

■aa 10-26, 31-43, 46-58, 61-66, 69-79, 85-92, 100-115, 120-126, 
128-135, 149-155, 167-173, 178-187, 189-196, 202-222, 225-231, 
233-240, 245-251, 257-263, 271-292, 314-322, 325-334, 339-345, 
59-74, of Seq.ID No. 72, 

aa 4-9, 15-26, 65-76, 108-115, 119-128, 144-153, 38-52 and 66- 
114, of Seq.ID No. 73, 

aa 5-22, 42-50, 74-81, 139-145, 167-178, 220-230, 246-253, 255- 
264, 137-237 and 250-267, of Seq.ID No. 74, 

aa 10-26, 31-44, 60-66, 99-104, 146-153, 163-169, 197-205, 216- 
223, 226-238, 241-258, 271-280, 295-315, 346-351, 371-385, 396- 
407, 440-446, 452-457, 460-466, 492-510, 537-543, 546-551, 565- 
582, 590-595, 635-650, 672-678, 686-701, 705-712, 714-721, 725- 
731, 762-768, 800-805, 672-727, of Seq.ID No. 75, 
aa 5-32, 35-48, 55-76, of Seq.ID No. 76, 

aa 7-35, 54-59, 247-261, 263-272, 302-320, 330-339, 368-374, 382 
411, 126-143 and 168-186, of Seq.ID No. 77, 

aa 5-24, 88-94, 102-113, 132-143, 163-173, 216-224, 254-269, 273 
278, 305-313, 321-327, 334-341, 31-61 and 58-74, of Seq.ID No. 
78. 

aa 16-24, 32-39, 43-49, 64-71, 93-99, 126-141. 144-156, 210-218, 

226-233, 265-273, 276-284, 158-220, of Seq.ID No. 79, 

aa 49-72, 76-83, 95-105, 135-146, 148-164, 183-205, 57-128, of 



wo 02/059148 



- 25 - 



PCT/EP02/00546 



Seq.ID No. 80, 

aa 6-15, 22-32, 58-73, 82-88, 97-109, 120-131, 134-140, 151-163, 
179-185, 219-230, 242-255, 271-277, 288-293, 305-319, 345-356, 
358-381, 397-406, 408-420, 427-437, 448-454, 473-482,- 498-505, 
529-535, 550-563, 573-580, 582-590, 600-605, 618-627, 677-685, 
718-725, 729-735, 744-759, 773-784, 789-794, 820-837, 902-908, 
916-921, 929-935, 949-955, 1001-1008, 1026-1032, 1074-1083, 1088- 
1094, 1108-1117, 1137-1142, 1159-1177, 1183-1194, 1214-1220, 
1236-1252, 1261-1269, 1289-1294, 1311-1329, 1336-1341, 1406-1413, 
1419-1432, 1437-1457, 1464-1503, 1519-1525, 1531-1537, 1539-1557, 
1560-1567, 1611-1618, 1620-1629, 1697-1704, 1712-1719, 1726-1736, 
1781-1786, 1797-1817, 1848-1854, 1879-1890, 1919-1925, 1946-1953, 
1974-1979, 5 to 134, of Seq.ID No. 81, 

aa 6-33, 40-46, 51-59, 61-77, 84-104, 112-118, 124-187, 194-248, 
252-296, 308-325, 327-361, 367-393, 396-437, 452-479, 484-520, 
535-545, 558-574, 582-614, 627-633, 656-663, .671-678, 698-704, 
713-722, 725-742, 744-755, 770-784, 786-800, 816-822, 827-837, 
483-511, of Seij.ID No. 82, 

aa 4-19, 57-70, 79-88, 126-132, 144-159, 161-167, 180-198, 200- 
212, 233-240, 248-255, 276-286, 298-304, 309-323, 332-346, 357- 
366, 374-391, 394-406, 450-456, 466-473, 479-487, 498-505, 507- 
519, 521-530, 532-540, 555-565, 571-581, 600-611, 619-625, 634- 
642, 650-656, 658-665, 676-582, 690-699, 724-733, 740-771, 774- 
784, 791-797, 808-815, 821-828, 832-838, 876-881, 893-906, 922- 
929, 938-943, 948-953, 969-976, 1002-1008, 1015-1035, 1056-1069, 
1105-1116, 1124-1135, 1144-1151, 1173-1181, 1186-1191, 1206-1215, 
1225-1230, 1235-1242, 6-66, 65-124 and 590-604, of Seq.ID No. 83, 
aa 5-32, 66-72, 87-98, 104-112, 116-124, 128-137, 152-168, 174- 
183, 248-254, 261-266, 289-303, 212-331, 174-249, of Seq.ID No. 
84, 

aa 4-21, 28-40, 45-52, 59-71, 92-107, 123-137, 159-174, 190-202, 
220-229, 232-241, 282-296, 302-308, 312-331, 21-118, of Seq.ID 
No. 85, 

aa 9-28, 43-48, 56-75, 109-126, 128-141, 143-162, 164-195, 197- 

216, 234-242, 244-251, 168-181, of Seq.ID No. 87, 

aa 4-10. 20-42, 50-86, 88-98, 102-171, 176-182, 189-221, 223-244, 

246-268, 276-284, 296-329, 112-188, of Seq.ID No. 88, 

aa 4-9, 13-24, 26-34, 37-43, 45-51, 59-73, 90-96, 99-113, 160- 

173, 178-184, 218-228, 233-238, 255-262, 45-105, 103-166 and 66- 

153, of Seq.ID No. 89, 
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aa 13-27, 42-63, 107-191, 198-215, 218-225, 233-250, 474-367, of 
Seq.ID No. 90; 

aa 26-53, 95-123, 164-176, 189-199, 8^48, of Seq.ID No. 92, 
aa 7-13, 15-23, 26-33, 68-81, 84-90, 106-117, 129-137, 140-159, 
165-172, 177-230, 234-240, 258-278, 295-319, 22-56, 23-99, 97- 
115, 233-250 and 245-265, of Seq.ID No. 94, 

aa 13-36, 40-49, 111-118, 134-140, 159-164, 173-183, 208-220, 

232-241, 245-254, 262-271, 280-286, 295-301, 303-310, 319-324, 

332-339, 1-85, 54-121 and 103-185, of Seq.ID No. 95, 

aa 39-44, 46-80, 92-98, 105-113, 118-123, 133-165, 176-208, 226- 

238, 240-255, 279-285, 298-330, 338-345, 350-357, 365-372, 397- 

402, 409-415, 465-473, 488-515, 517-535, 542-550, 554-590, 593- 

601, 603-620, 627-653, 660-665, 674-687, 698-718, 726-739, 386- 

402, of Seq.ID No. 96, 

aa 5-32, 34-49, 1-43, of Seq.ID No. 97, 

aa 10-27, 37-56, 64-99, 106-119, 121-136, 139-145, 148-178, 190- 
216, 225-249, 251-276, 292-297, 312-321, 332-399, 403-458, 183- 
200, of Seq.ID No. 99, 

aa 5-12, 15-20, 43-49, 94-106, 110-116, 119-128, 153-163, 175- 
180, 185-191, 198-209, 244-252, 254-264, 266-273, 280-288, 290- 
297, 63-126, of Seq.ID No. 100, 

aa 5-44, 47-55, 62-68, 70-78, 93-100, 128-151, 166-171, 176-308, 
1-59, of Seq.ID No. 101, 

aa 18-28, 36-49, 56-62, 67-84, 86-95, 102-153, 180^195, 198-218, ' 
254-280, 284-296, 301-325, 327-348, 353-390, 397-402, 407-414, 

431-455, 328-394, of Seq.ID No. 102, 

aa 7-37, 56-71, 74-150, 155-162, 183-203, 211-222, 224-234, 242- 
272, 77-128, of Seq.ID No. 103, 

aa 34-58, 63-69, 74-86, 92-101, 130-138, 142-150, 158-191, 199- 

207, 210-221, 234-249, 252-271, 5-48, of Seq.ID No. 104, 

aa 12-36, 43-50, 58-65, 73-78, 80-87, 108-139, 147-153, 159-172, 

190-203, 211-216, 224-232, 234-246, 256-251, 273-279, 286-293, 

299-306, 340-346, 354-366, 167-181, of Seq.ID No. 106, 

aa 61-75, 82-87, 97-104, 113-123, 128-133, 203-216, 224-229, 

236-246, 251-258, 271-286, 288-294, 301-310, 316-329, 337-346, 

348-371, 394-405, 418-435, 440-452 of Seq.ID No. 112, 

aa 30-37, 44-55, 83-91 ,. 101-118 , 121-128, 136-149, 175-183, 185- 

193, 206-212, 222-229, 235-242 of Seq.ID No. 114, 

aa 28-38, 76-91, 102-109, 118-141, 146-153, 155-161, 165-179, 

186-202, 215-221, 234-249, 262-269, 276-282, 289-302, 306-314, 



wo 02/059148 



- 27 - 



PCT/EP02/00546 



321-326, 338-345, 360-369, 385-391 of Seq.ID No, 116, 
aa 9-33, 56-62,75-84, 99-105, 122-127, 163-180, 186-192, 206- 
228, 233-240, 254-262, 275-283, 289-296, 322-330, 348-355, 416- 
424, 426-438, 441-452, 484-491, 522-528, 541-549, 563-569, 578- 
584, 624-641, 527-544, of Seq.ID No. 142, 

aa 37-42, 57-62, 121-135, 139-145, 183-190, 204-212, 220-227, 
242-248, 278-288, 295-30, 304-309, 335-341, 396-404, 412-433, 
443-449, 497-503, 505-513, 539-545, 552-558, 601-617, 629-649, ' 
702-711, 736-745, 793-804, 814-829, 843-858, 864-885, 889-895, 

905-913, 919-929, 937-943, 957-965, 970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 1126-1136, 1145-1157, 1163-1171, 
1177-1183, 1189-1196, 1211-1218, 1225-1235, 1242-1256, 1261-1269, 
624-684, of Seq.ID No. 151, 

aa 8-23, 31-38, 42-49, 61-77, 83-90, 99-108, 110-119, 140-147, 
149-155, 159-171, 180-185, 189-209, 228-234, 245-262, 264-275, 
280-302, 304-330, 343-360, 391-409, 432-437, 454-463, 467-474, 
478-485, 515-528', 532-539, 553-567, 569-581, 586-592, 605-612, 
627-635, 639-656, 671-682, 700-714, 731-747, 754-770, 775-791, 
797-834, 838-848, 872-891, 927-933, 935-942, 948-968, 976-986, 
1000-1007, 1029-1037, 630-700, of Seq.ID No. 152, 
aa 17-25, 27-55, 84-90, 95-101, 115-121, 55-101, of Seq.ID No. 
154, 

aa 13-28, 40-46, 69-75, 86-92, 114-120, 126-137, 155-172, 182- 
193, 199-206, 213-221, 232-238, 243-253, 270-276, 284-290, 22- 
100, of Seq.ID NO. 155 and 

aa 7-19, 46-57, 85-91, 110-117, 125-133, 140-149, 156-163, 198- 
204, 236-251, 269-275, 283-290, 318-323, 347-363, 9-42 and 158- 
174, Of Seq.ID No. 158,- 

aa 7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 109-124, 129-152, 
158-163, 175-190, 193-216, 219-234 of Seq.ID. No. 168, 
aa 5-24, 38-44, 100-106, 118-130, 144-154, 204-210, 218-223, 228- 
243, 257-264, 266-286, 292-299 of Seq.ID. No. 174, 
aa 29-44, 74-83, 105-113, 119-125, 130-148, 155-175, 182-190, 
198-211, 238-245 of Seq.ID. No. 176, and fragments comprising at 
least 6, preferably more than 8, especially more thcin 10 aa of 
said sequences . All these fragments individually cind each inde- 
pendently form a preferred selected aspect of the present inven- 
tion. 



Especially suited helper epitopes may also be derived from these 
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antigens . Especially preferred helper epitopes are peptides com- 
prising fragments selected from the peptides mentioned in column 
"Putative antigenic surface areas" in Tables 4 and 5 and from the 
group of aa 6-40, 583-598, 620-646 and 871-896 of Seq,ID.No.56, 
aa 24-53 of Seq.ID.No.70, aa 240-260 of Seq.ID.No.74, aa 1660- 
1682 and 1746-1790 of Seq.ID.No. 81, aa 1-29, 680-709, and 878- 
902 of Seq.lD.No. 83, aa 96-136 of Seq.ID.No. 89, aa 1-29, 226- • 
269 and 275-326 of Seq.ID.No. 94, aa 23-47 and 107-156 of 
Seq.ID.No. 114 and aa 24-53 of Seq.ID.No. .142 and fragments 
thereof being T-cell epitopes. 

According to another aspect, the present invention relates to a 
vaccine comprising such a hyperimmune serum-reactive antigen or a 
fragment thereof as identified above for Staphylococcus aureus 
and Staphylococcus epidermidis. Such a vaccine may comprise one 
or more antigens against S. aureus or S. epidermidis. Optionally, 
such S. aureus or S. epidermidis antigens may also be combined 
with antigens against other pathogens in a comt^nation vaccine. 
Preferably this vaccine further comprises an immunostimulatory " 
substance, preferably selected from the group comprising polyca- 
tionic polymers, especially polycationic peptides, immunostimula- 
tory deoxynucleotides (ODNs) , neuroactive compounds, especially 
human growth hormone, alumn, Freund's complete or incomplete ad- 
juvans or combinations thereof. Such a vaccine may also comprise 
the antigen displayed on a surface display protein platform on 
the surface of a genetically engineered microorganism such as E. 
coli . 

According to another aspect, the present invention relates to 
specific preparations comprising antibodies raised against at 
least one of the Staphylococcus aureus and Staphylococcus epider- 
midis antigens or Staphylococcus aureus and Staphylococcus epi- 
dermidis antigen fragments as defined above. These antibodies are 
preferably monoclonal antibodies. 

/ ..J 

Methods for producing such antibody preparations, polyclonal or 
monoclonal, are well available to the man skilled in the art and 
properly described in the prior art. A preferred method for pro- 
ducing such monoclonal antibody preparation is characterized by 
the following steps 

r 
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■initiating an immiine response in a non human animal by admin- 
istering a Staphylococcus antigen or a fragment thereof, as de-- 
fined above, to said animal, 

•removing the spleen or spleen cells from said animal, 
•producing hybridoma cells of said spleen or spleen cells, 
•selecting and cloning hybridoma cells specific for said anti- 
gen and 

•producing the antibody preparation by cultivation of said 
cloned hybridoma cells and optionally further purification 
steps. 

Preferably, removing of the spleen or spleen cells is connected 
with killing said animal. 

Monoclonal antibodies and fragments thereof can be chimerized or 
humanized (Graziano et al . 1995) to enable repeated administra- 
tion. Alternatively human monoclonal antibodies and fragments 
thereof can be obtained from phage-display libraries (McGuinnes 
et al., 1996) or from transgenic animals {Briiggemann et al., 
1996) , 

A preferred method for producing polyclonal antibody preparations 
to said Staphylococcus aureus or Staphylococcus epidermidis anti- 
gens identified with the present invention is characterized by 
the following steps 

•initiating an immune response in a non human animal by admin- 
istering a staphylococcus antigen or a fragment thereof, as de- 
fined above, to said animal, 

•removing an antibody containing body fluid from said animal, 
•and 

•producing the antibody preparation by subjecting said antibody 
containing body fluid to further purification steps. 

These monoclonal or polyclonal antibody preparations may be used 
for the manufacture of a medicament for treating or preventing 
diseases due to staphylococcal infection. Moreover, they may be 
used for the diagnostic and imaging purposes. 

The method is further described in the following examples and in 
the figures, but should not be restricted thereto. 
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Figure 1 shows the pre-sel action of sera based on anti-staphylo- 
coccal antibody titers meas\ired by ELISA. 



Figure 2 shows the size distribution of DNA fragments in the 
LSA50/6 library in pMAL4.1. 

Figure 3 shows the MACS selection with biotinylated human serum. 
The LSA50/6 library in pMAL9.1 was screened with 10 ]xg biotiny- 
lated, human serum in the first (A) and with 1 jag in the second 
selection round (B) . P, serum, patient serum; B. serum, infant se- 
rum. Number of cells selected after the 2"^** and 3^*^ elution are 
shown for each selection round. 

CD 

Figure 4 shows the serum reactivity with specific clones isolated 
by bacterial surface display as analyzed by Western blot analysis 
with patient serum at a dilution of 1 : 5000. 

Figure 5 shows peptide ELISA with serum from patients and healthy 
individuals with an epitope identified by ribosome display. 

Figure 6 shows representative 2D Immunoblot of S. aureus surface 
proteins detected with human sera. 800 ]xg protein from S. au- 
reus /COL grown on BHI were resolved by .lEF (pi 4-7) and SDS-PAGE 
(9-16%), and subsequently transferred to PVDF membrane. After 
blocking, the membrane was incubated with sera IC35 (1:20,000). 
Binding of serum IgG was visualized by an anti -human IgG/HRPO 
conjugate and ECL development. 

Figure 7 demonstrates a representative 2D gel showing S. aureus 
surface proteins stained by Coomassie Blue. 1 mg protein from S. 
aureus/COL were resolved by lEF (pi 4-7) and SDS-PAGE (9-16%) . 
Spots selected for sequencing after serological proteome analysis 
are marked. 

Figures 8Aand 8B show the structure of LPXTG cell wall proteins. 

Figure 9 shows the IgG response in uninfected (N, C) and infected 
(P) patients to LPXTGV, a novel antigen and probable surface ad- 
hesin of S. aureus, discovered by both the inventive bacterial 
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surface-display and proteomics approaches. 

Figure 10 shows the surface staining of S. aureus with purified 
anti-LPXTGV IgGs. 

Figure 11 shows a 2D gel where S. aureus surface proteins are 
stained by Coomassie Blue (left). 1 mg protein from S. aureus/agr 
grown to early log phase was resolved by lEF (pi 6-11) and SDS- 
PAGE (9-16%) . Spots selected for sequencing after serological 
proteome analysis are marked. Corresponding 2D-imnunoblot 
(right) . 800 ug protein from the same preparation was resolved in 
parallel by 2DE, and subsequently transferred to PVDF membrane. 
After blocking, the membrane was incxabated with the P-pool 
(1:10,000). Binding of serina IgG was visualized by an anti-human 
IgG/HRPO conjugate and ECL development. 



EXAMPLES 

Discovery of novel Staphyloccocus aureus antigens 
Example 1: Preparation of antibodies from human serum 

The antibodies produced against staphylococci by the human immune 
system and present in human sera are indicative of the in vivo 
expression of the antigenic proteins and their immunogenicity . 
These molecules are essential for the identification of individ- 
ual antigens in the approach as the present invention which is 
based on the interaction of the specific anti-staphylococcal an- 
tibodies and the corresponding 3, aureus peptides or proteins. To 
gain access to relevant antibody repertoires, hviman sera were 
collected from I. patients with acute' S, aureus infections, such 
as bacteriaemia, sepsis, infections of intravascular and percutan 
catheters and devices, wound infections, and superficial and deep 
soft tissue infection. S. aureus was shown to be the causative 
agent by medical microbiological tests. II. A collection of serum 
samples from uninfected adults was also included in the present 
analysis, since staphylococcal infections are common, and anti- 
bodies are present as a consequence of natural immunization from 
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previous encounters with Staphylococci from skin and soft tissue 
infections (furunculus, wound infection, periodontitits etc.). 

The sera were characterized for S. aureus antibodies by a series 
of ELISA assays. Several styaphylococcal antigens have been used 
to prove that the titer measured was not a result of the sum of 
cross-reactive antibodies. For that purpose not only, whole cell 
S. aureus (protein A deficient) extracts (grown under different 
conditions) or whole bacteria' were used in the ELISA assays, but 
also individual cell wall components, such as lipoteichoic acid 
cind peptidoglycan isolated from S. aureus. More importantly, a 
recombinant protein collection was established representing known 
staphylococcal cell surface proteins for the better characteriza- 
tion of the present human sera collections . 

•L J 

Recently it was reported that not only IgG, but also IgA serum 
antibodies can be recognized by the FcRIII receptors of PMNs and 
promote opsonization ( Phillips -Quagliata et ai., 2000; Shibuya et 
al., 2000). The primary role of igA antibodies is neutralization, 
mainly at the mucosal surface. The level of serum IgA reflects 
the quality, quantity and specificity of the dimeric secretory 
IgA. For that reason the serum collection was not only analyzed 
for anti-staphylococcal IgG, but also for IgA levels. In the 
ELISA assays highly specific secondary reagents were used to de- 
tect antibodies from the high affinity types, such as IgG and 
IgA, and avoided IgM. Production of IgM antibodies occurs during 
the primary adaptive humoral response, and results in low affin- 
ity antibodies, while IgG and IgA antibodies had already under- 
gone affinity maturation, and are more valuable in fighting or 
preventing disease 

Experimental procedures 

Enzyme linked immune assay (ELISA) . ELISA plates were coated with 
2-10 lag/ml of the different antigens in coating buffer (sodium 
carbonate pH 9.2). Serial dilutions of sera (100-100.000) were 
made in TBS-BSA. Highly specific (cross-adsorbed) HRP (Horse Rad- 
ish Peroxidase) -labeled anti-human IgG or anti-human IgA secon- 
dary antibodies (Southern Biotech) were used according to the 
manufacturers' recommendations (- 2.000x). Antigen-antibody com- 
plexes were quantified by measuring the conversion of the sub- 
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strate (ABTS) to colored product based on OD^^^^ readings in an 

automated ELISA reader (Wallace victor 1420). The titers were 
compared at given dilution where the dilution response was linear 
(Table 1) . The - 100 sera were ranked based on the reactivity 
against multiple staphylococcal components, and the highest ones 
(above 90 percentile) were selected for further analysis in anti- 
gen identification. Importantly, the anti-staphylococcal antibod- 
ies from sera of clinically healthy individuals proved to be very 
stable, giving the same high ELISA titers against all the staphy- 
lococcal antigens measured after 3, 6 and 9 months (data not 
shown). In contrast, anti-S. aureus antibodies in patients de- 
crease, then disappear after a couple of weeks following the in- 
fection (Coloque-Navarro et al, 1998). However, antibodies from 
patients are very important, since these are direct proof of the 
in vivo expression of the bacterial antigens teisted in or ELiSAs 
or identified as immunogenic during the screens according to the 
present invention. 

This comprehensive approach followed during antibody characteri- 
zation is xmique, and led to unambiguous identification of anti- 
staphylococcal hyperimmune sera. 

Purification of antibodies for genomic screening. Five sera from 
both the patient and the noninfected group were selected based on 
the overall anti-staphylococcal titers. Antibodies against E. 
coli proteins were removed by either incubating the heat inacti- 
vated sera with whole cell E. coli (DH5a, ^^transf ormed with 
pHIEll, grown under the same condition as "used for bacterial dis- 
play) or with E. coli lysate affinity chromatography for ribosome 
display. Highly enriched preparations of IgG from the pooled, de- 
pleted sera were generated by protein G affinity chromatography, 
according to the manufacturer's instructions (UltraLink Immobi- 
lized Protein G, Pierce) . IgA antibodies were purified also by 
affinity chromatography using biotin-labeled anti-hximan IgA 
(Southern Biotech) immobilized on Streptavidin-agarose (GIBCO 
BRL) . The efficiency of depletion and purification was checked by 
SDS-PAGE, Western blotting, ELISA, and protein concentration 
measurements. For proteomics, the depletion the IgG and IgA 
preparation was not necessary, since the secondary reagent en- 
sured the specificity. 
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Example 2: Generation of highly random, frame-selected, small- 
fragment, genomic DNA libraries of Staphylococcus aureus 

Experimental procedures 

Preparation of staphylococcal genomic DNA. This method was devel- 
oped as a modification of two previously published protocols (So- 
hail, 1998, Betley et al., 1984) and originally specifically 
adapted for the methicillin resistant Staphylococcus aureus 
strain COL to obtain genomic DNA in high quality and large scale. 
500 ml BHI (Brain Heart Infusion) medium supplemented with 
5 p.g/ml Tetracycline was inoculated with bacteria from a frozen 
stab and grown with aeration and shaking for 18 h at 37°. The 
culture was then harvested in two aliquots of 250 ml each, cen- 
trifuged with 1600 x g for 15 min and the supernatant was re- 
moved. Bacterial pellets were carefully re-suspended in 26 ml of 
0.1 niM Tris-HCl, pH 7.6 and centrifuged again with 1600 x g for 
15 min. Pellets were re-suspended in 20 ml of 1 mM Tris-HCl, pH 
7.6, 0.1 mM EDTA and transferred into sterile 50 ml polypropylene 
' tubes. 1 ml of 10 mg/ml heat treated RNase A and 200 U of RNase 
Tl were added to each tube and the solution mixed carefully. 
250 \xl of Lysostaphin (10 mg/ml stock, freshly prepared in ddH^O) 

was then added to the tubes, mixed thoroughly and incubated at 
40°C for 10 min in a shaking water bath under continuous agita- 
tion. After the addition of 1 ml 10 % SDS, 40 ul of Proteinase K 
(25 mg/ml stock) and 100 \il of Pronase (10 mg/ml), tubes were 
again inverted several times and incubated at 40^C for 5 min in a 
shaking water bath. 3.75 ml of 5 M NaCl and 2.5 ml of cetyl tri- 
methyl- ammonium bromide solution (CTAB) (10% w/v, 4% w/v NaCl) 
were then added and tubes were further incubated at 65 °C in a 
shaking water bath for 10 min'. Samples were cooled to room tem- 
perature and extracted with PhOH/CHCl^/IAA (25:24:1) and with 

CHCI^/IAA (24:1) . Aqueous phases were carefully collected and 
transferred to new sterile 50-ml tubes. To each tube 1.5 ml of 
Strataclean™ Resin was added, mixed gently but thoroughly and in- 
cubated for one minute at room temperature. Samples were centri- 
fuged and the upper layers containing the DNA were collected into 
clean 50ml-tubes. DNA was precipitated at room temperature by 
adding 0.6 x volume of Isopropanol, spooled from the solutionlj 
with a sterile Pasteur pipette and transferred into tubes con- 
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taining 80% ice cold ethanol. DNA was recovered by centrifuging 
the precipitates with 10-12 000 x g, then dried on air and dis- 
solved in ddH^O. 

Preparation of small genomic DNA fragments. Genomic DNA fragments 
were mechanically sheared into fragments ranging in size between 
150 and 300 bp using a cup-horn sonicator (Bandelin Sonoplus UV 
2200 sonicator equipped with a BBS cup horn, 10 sec. pulses at 
100 % power output) or into fragments of size between 50 and 
70 bp by mild DNase I treatment (Novagen) . It was observed that 
sonication yielded a much tighter fragment size distribution when 
breaking the DNA into fragments of the 150-300 bp size range. 
However, despite extensive exposure of the DNA to ultrasonic 
wave-induced hydromechanical shearing force, subsequent decrease 
in fragment size could not be efficiently and reproducibly 
achieved. Therefore, fragments of 50 to 70 bp in size were ob- 
tained by mild DNase I treatment using Novagen' s shotgun cleavage 
kit. A 1:20 dilution of DNase I provided with the kit was pre- 
pared and the digestion was perf oimed in the presence of MnCl^ in 

a 60 ]il volume at 20°C for 5 min to ensure double-stranded cleav- 
age by the enzyme. Reactions were stopped with 2 ul of 0.5 M EDTA 
and the fragmentation efficiency was evaluated on a 2% TAE-aga- 
rose gel. This treatment resulted in total fragmentation of ge- 
nomic DNA into near 50-70 bp fragments. Fragments were then 
blunt-ended twice using T4 DNA Polymerase in the presence of 
100 each of dNTPs to ensure efficient flushing of the ends. 
Fragments were used immediately in ligation reactions or frozen 
at -20^C for subsequent use. 

Description of the vectors. The vector p]y[AL4,l was constructed on 
a pEHl backbone (Hashemzadeh-Bonehi et al., 1998) with the Kana- 
mycin resistance gene. In addition it harbors a b-lactamase (bla) 
gene cloned into the multiple cloning site. The bla gene is pre- 
ceded by the leader peptide sequence of ompA to ensure efficient 
secretion across the cytoplasmic membrane. A Sma I restriction 
site serves for library insertion. The Sma I site is flanked by 
an upstream Fsel site and a downstream NotI site which were used 
for recovery of the selected fragments. The three restriction 
sites are inserted after the ompA leader sequence in such a way 
that the bla gene is transcribed in the -1 reading frame result- 
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ing in a stop codon 15 bp. after the NotI site. A +1 bp insertion 
restores the bla ORF so that b- lactamase protein is produced with 
a consequent gain of Ampicillin resistance. 

The vector pMAL4.31 was constructed on a pASK-IBA backbone 
(Skerra, 1994) with the b-lactamase gene exchanged with the Kana- 
mycin resistance gene. In addition it harbors a b-lactamase (bla) 
gene cloned into the multiple cloning site. The sequence encoding 
mature b-lactamase is preceded by the leader peptide sequence of 
ompA to allow efficient secretion across the cytoplasmic mem- 
brane. Furthermore a sequence encoding the first 12 amino ac- 
ids (spacer sequence) of mature b-lactamase follows the ompA 
leader peptide sequence to avoid fusion of sequences immediately 
after the leader peptidase cleavage site, since e.g. clusters of 
positive charged amino acids in this region would decrease or 
abolish translocation across the cytoplasmic membrane (Kajava et 
al., 2000), A Smal restriction site serves for library insertion. 
The Smal site is flanked by an upstream Fsel site and a down- 
stream NotI site which were used for recovery of the selected 
fragment. The three restriction sites are inserted after the se- 
quence encoding the 12 amino acid spacer sequence in such a way 
that the bla gene is transcribed in the -1 reading frame result- 
ing in a stop codon 15 bp after the NotI site. A +1 bp insertion 
restores the bla ORF so that b-lactamase protein, is produced with 
a consequent gain of Ampicillin resistance. 

The Vector pMAL9.1 was constructed by cloning the lamB gene into 
the multiple cloning site of pEHl. Subsequently, a sequence was 
inserted in lamB after amino acid 154, containing the restriction 
sites Fsel, Smal and Notl. The reading frame for this insertion 
was chosen in a way that transfer of frame-selected DNA fragments 
excised by digestion with Fsel and NotI from plasmids PMAL4.1 or 
PMAL4.31 to plasmid pMAL9 . 1 will yield a continuous reading frame 
of lamB. and the respective insert. 

The vector pHlEll was constructed by cloning the fhuA gene into 
the multiple cloning site of pEHl. Thereafter, a sequence was in- 
serted in fhuA after amino acid 405, containing the restriction 
site Fsel, Xbal and NotI, The reading frame for this insertion 
was chosen in a way that transfer of frame-selected DNA fragments 
excised by digestion with Fsel and NotI from plasmids pMAL4.1 or 
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PMAL4.31 to plasmid pHIEll will yield a continuous reading frame 
of f huA and the respective insert . 

Cloning and evaluation of the library for frame selection. Ge- 
nomic S. aureus DNA fragments were ligated into the Smal site of 
either the vector pMAL4.1 or pMAL4.31. Recombinant DNA was elec- 
troporated into DHlOB electrocompetent E. coli cells (GIBCO BRL) 
and trans formants plated on LB-agar supplemented with Kanamy- 
cin (50 p.g/ml) and Ampicillin (50 yg/ml) . Plates were incubated 
over night at 37°C and colonies collected for large scale DNA ex- 
traction. A representative plate was stored and saved for col- 
lecting colonies for colony PGR analysis and large-scale 
sequencing. A simple colony PGR assay was used to initially de- 
termine the rough fragment size distribution as well as insertion 
efficiency. From sequencing data the precise fragment size was 
evaluated, junction intactness at the insertion site as well as 
the frame selection accuracy (3n+l rule) • 

Gloning and evaluation of the library for bacterial surface dis- 
play. Genomic DNA fragments were excised from the pMAL4.1 or 
PMAL4.31 vector, containing the S. aureus library with the re- 
striction enzymes Fsel and Notl. The entire population of frag- 
ments was then transferred into plasmids pMAL9.1 (LamB) or pHIEll 
(FhuA) which have been digested with Fsel and Notl. Using these 
two restriction enzymes, which recognise an 8 bp GC rich se- 
quence, the reading frame that was selected in the pMAL4.1 or 
pMAL4,31 vector is maintained in each of the platform vectors. 
The plasmid library was then transformed into E. coli DH5a cells 
by electroporation. Cells were plated onto large LB-agar plates 
supplemented with 50 iig/ml Kanamycin and grown over night at 31^C 
at a density yielding clearly visible single colonies. Cells were 
then scraped off the surface of these plates, washed with fresh 
LB medium and stored in aliquots for library screening at -80°C. 

Results 

Libraries for frame selection. Two libraries (LSA50/6 and 
LSA250/1) were generated in the pMAL4.1 vector with sizes of ap- 
proximately 50 and 250 bp, respectively. For both libraries a to- 
tal n\imber of clones after frame selection of l-2x 10^ was 
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received using approximately 1 ]ig of pMAL4.1 plasmid DNA and 50 
ng of fragmented genomic S. aureus DNA. To assess the randomness 
of the LSA50/6 library, 672 randomly chosen clones were se- 
quenced- The bioinformatic analysis showed that of these clones 
none was present more than once. Furthermore, it was shown that 
90% of the clones fell in the size range of 19 to 70 bp with an 
average size of 25 bp (Figure 2), All 672 sequences followed the 
3n+l rule, showing that all clones were properly frame selected. 

Bacterial surface display libraries . The display of peptides on 
the surface of E. coli required the transfer of the inserts from 
the LSA50/6 library from the frame selection vector pMAL4.1 to 
the display plasmids pMAL9.1 (LamB) or pHIEll (FhuA) . Genomic DNA 
fragments were excised by Fsel and NotI restriction and ligation 
of 5ng inserts with O.lvig plasmid DNA resulted in 2-5x 10^ 
clones. The clones were scraped off the LB plates and frozen 
without further amplification. 

Example 3: Identification of highly immunogenic peptide sequences 
from S. aureus using bacterial surface displayed genoxoic librar- 
ies and human serum 

\ i 

Experimental procedures 

MACS screening. Approximately 2.5x 10® cells from a given library 
were grown in 5 ml LB-medium supplemented with 50 iig/ml Kanainycin 
for 2 h at 37^C. Expression was induced by the addition of 1 mM 
IPTG for 30 min. Cells were washed twice with fresh LB mediiim and 
approximately 2x 10'' cells re-suspended in 100 y.1 LB medi\im and 
transferred to an Eppendorf tube-. 

10 ]ig of biotinylated, human serum was added to the cells and the 
suspension incubated over night at 4®C with gentle shaking. 900 
]xl of LB medium was added, the suspension mixed and subsequently 
centrifuged for 10 min at 6000 rpm at 4°C. Cells were washed once 
with 1 ml LB and then re-suspended in 100 y.1 LB mediuim. 10 \il of 
MACS microbeads coupled to streptavidin (Miltenyi Biotech, Ger- 
many) were added and the incubation continued for 20 min at 4^C. 
Thereafter 900 yil of LB medium was added and the MACS microbead 
cell suspension was loaded onto the equilibrated MS column {Mil- 
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tenyi Biotech, Germany) which was fixed to the magnet. (The MS 
columns were equilibrated by washing once with 1 ml 70% EtOH and 
twice with 2 ml LB medixim.) 

The column was then washed three times with 3 ml LB mediiom. The 
elution was performed by removing the magnet and washing with 2 
ml LB medi\im. After washing the column with 3 ml LB medium, the 2 

ml eluate was loaded a second time on the same column and the 
washing and elution process repeated. The loading, washing and 
elution process was performed a third time, resulting in a final 
eluate of 2 ml . 

A second round of screening was performed as follows. The cells 
from the final eluate were collected by centrifugation and re- 
suspended in 1 ml LB medium supplemented with 50 \ig/ml Kanamycin. 
The culture was incubated at 37^C for 90 min and then induced 
with 1 raM IPTG for 30 min. Cells were subsequently collected, 
washed once with 1 ml LB medium and suspended in 10 |il LB medium. 
Since the volume was reduced, I ]xg of human, biotinylated serum 
was added and the suspension incubated over night at 4^C with 
gentle shaking. All further steps were exactly the same as in the 
first selection round. Cells selected after two rounds of selec- 
tion were plated onto LB-agar plates supplemented with 50 pig/ml 
Kanamycin and grown over night at 37<^C. 

Evaluation of selected clones by sequencing and Western blot 
analysis. Selected clones were grown over night at 37°C in 3 ml 
LB medium supplemented with 50 ug/ml Kanamycin to prepare plasmid 
DNA using standard procedures. Sequencing was performed at MWG 
(Germany) or in a collaboration with TIGR (U.S.A.) . 

For Western blot analysis approximately 10 to 20 ug of total cel- 
lular protein was separated by 10% SDS-PAGE and blotted onto Hy- 
bondC membrane (Amersham Pharmacia Biotech, England) . The LamB or 
FhuA fusion proteins were detected using hximan serum as the pri- 
mary antibody at a dilution of 1:5000 and anti human IgG antibod- 
ies coupled to HRP at a dilution of 1:5000 as secondary 
antibodies. Detection was performed using the ECL detection kit 
(Amersham Pharmacia Biotech, England) . Alternatively, rabbit anti 
FhuA or mouse anti LamB antibodies were used as primary antibod- 
ies in combination with the respective secondary antibodies cou- 
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pled to HRP for the detection of the fusion proteins. 



Results 

Screening of bacterial surface display libraries by magnetic ac- 
tivated cell sorting (MACS) using biotinylated hman seniiu. The 
libraries LSA50/6 inpMALg.l and LSA250/1 in pHlEll were screened 
with a pool of biotinylated, human patient sera (see Example 1) 
Preparation of antibodies from human serum) . The selection proce- 
dure, was performed as described under Experimental procedures. As 
a control, pooled human sera from infants that have most likely 
not been infected with S, aureus was used. Under the described 
conditions between 10 and 50 fold more cells with the patient 
compared to the infant serum were routinely selected (Figure 3) . 
To evaluate the performance of the screen, approximately 100 se- 
lected clones were picked randomly and s\ibjected to Western blot 
analysis with the same pooled patient serum. This analysis re- 
vealed that 30 to 50% of the selected clones showed reactivity 
with antibodies present in patient ser\Hn whereas the control 
strain expressing LamB or FhuA without a S. aureus specific in- 
sert did not react with the same serum. Colony PCR analysis 
showed that all selected clones contained an insert in the ex- 
pected size range. 

Subsequent sequencing of a larger number of randomly picked 
clones (500 to 800 per screen) led to the identification of the 
gene and the corresponding peptide or protein sequence that was 
specifically recognizisd by the human patient serum used for 
screening. The frequency with which a specific clone is selected 
reflects at least in part the abundance and/or affinity of the 
specific antibodies in the serum used for selection and recogniz- 
ing the epitope presented by this clone. In that regard it is 
striking that some clones (ORF2264, 0RF1951, ORF0222, lipase and 
IsaA) were picked up to 90 times, indicating their highly iiranuno- 
genic property. All clones that are presented in Table 2 have 
been verified by Western blot analysis using whole cellular ex- 
tracts from single clones to show the indicated reactivity with 
the pool of hxaman serum used in the screen. 

It is further worth noticing that most of the genes identified by 
the bacterial surface display screen encode proteins that are ei- 
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ther attached to the surface of S. a\xreus and/or are secreted. 
This is in accordance with the expected role of surface attached 
or secreted proteins in virulence of S. aureus. 

Assessment of reactivity of highly immunogenic peptide sequences 
with different hxoman sera. 10 to 30 different hxjman patient sera 
were subsequently used to evaluate the presence of antibodies 
against the selected immunogenic peptide sequences that have been 
discovered in the screen according to the present invention. To 
eliminate possible cross-reactivity with proteins expressed by E. 
coli, all sera were pre-adsorbed with a total cellular lysate of 
E. coli DHa cells expressing FhuA protein. 

This analysis is summarized in Table 2 and as an example shown in 
Figure 4 and is indicative of the validity of the present screen . 
It further shows that already short selected epitopes can give 
rise to the production of antibodies in a large number of pa- 
tients (ORF1618, ORF1632, IsaA, Empbp, Protein A) . Those peptide 
sequences that are not recognized by a larger set of patient sera 
may still be part of an highly immiinogenic protein, but the re- 
combinant protein itself may be tested for that purpose for each 
single case. 

Example 4: Identification of highly immunogenic peptide, se^ 
quences from genomic fragments, from S. aureus using ribosome 
display and human serum 

Experimental procedures 

Ribosome display screening: 2.4 ng of the genomic library from S. 
aureus LSA250/1 in pMAL4.1 (described above) was PGR amplified 
with oligos ICC277 and ICC202 in order to be used for ribosome 
display. Oligos ICC277 

(CGAATAATACGACTCACTATAGGGAGACCACAACGGTTTCCCACTAGTAATAATTTTGTTTAAC 
TTTAAGAAGGAGATATATCCATGCAGaCCTTGGCCGGCCTCCC ) and ICC2 02 

{ GGCCCACCCGTGAAGGTGAGCCGGCGTAAGATGCTTTTCTGTGACTGG ) hybr idi ze 5 ' 
and 3' of the Fse I-Not I insertion site of plasmid pMAL4.1, re- 
spectively. ICC277 introduces a T7 phage RNA polymerase promoter, 
a palindromic sequence resulting in a stem-loop structure on the 
RNA level, a ribosome binding site (RBS) and the translation 
start of gene 10 of the T7 phage including the ATG start codon. 
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Oligo ICC202 hybridizes at nucleotide position 668 of the S-lac- 
tamase open reading frame and also introduces a stem-loop struc- 
ture at the 3' end of the resulting RNA. PGR was performed with 
the High fidelity PGR kit (Roche Diagnostic) for 25 cycles at 
50^C hybridization temperature and otherwise standard conditions . 

The resulting PGR library was used in 5 consecutive rounds of se- 
lection and amplification by ribosome • display similar as de- 
scribed previously (Hanes et al., 1997) but with modifications as 
described below. 

One round of ribosome display contained the following steps: In 
vitro transcription of 2 iig PGR product with the RiboMax kit 
(Promega) resulted in ca, 50 ]ig A. In vitro translation was per- 
formed for 9 minutes at 37°C in 22 \il volume with 4.4 ul Premix Z 
(250 mM TRIS-acetate pH 7.5, 1.75 mM of each amino acid, 10 mM 
ATP, 2.5 mM GTP, 5 irtM CAMP, 150 mM acetylphosphate, 2.5 mg/ml E. 
coli tRNA, 0.1 mg/ml folinic acid, 7.5 % PEG 8000, 200 mM potas- 
sium glutamate, 13^8 mM Mg(Ac)2, 8 \il S30 extract (x mg/ml) and 
about 2 ]ig in vitro transcribed RNA from the pool. S30 extra-ct 
was prepared as described (Chen et al, 1983). Next, the sample 
was transferred to an ice-cold tube containing 35.2 ]xl 10 % millc- 
WBT (TRIS-acetate pH 7.5, 150 mM NaCl, 50 mM Mg(Ac)2, 0.1 % 
Tween-20, 10 % milk powder) and 52.8 ]xl WBTH (as before plus 2.5 
mg/ml heparin) Subsecjuently, immuno precipitation was performed 
by addition of 10 ]jg purified IgGs, incubation for 90 minutes on 
ice, followed by' addition of 30 \il MAGmol Protein G beads (Mil- 
tenyi Biotec, 90 minutes on ice) . The sample was applied to a 
pre-equilibrated p. column (Miltenyi Biotec) and washed 5 times 
with ice-cold WBT buffer. Next 20 ]il EB20 elution buffer (50 mM 
TRIS-acetate, 150 mM NaCl, 20 mM EDTA, 50 pg/ml S. cerevisiae 
RNA) was applied to the column, incubated for 5 minutes at 4^C, 
Elution was completed by adding 2 x 50 pi EB20. The mRNA from the 
elution sample was purified with the High pure RNA isolation kit 
(Roche Diagnostics) . Subsecjuent reverse transcription was per- 
formed with Superscript II reverse transcriptase kit (Roche Diag- 
nostics) according to the instruction of the manufacturer with 60 * 
pmol oligo ICC202 for 1 hour at 50^C in 50 ul volume. 5 ]il of 
this mix was used for the following PGR reaction with primers 
ICC202 and ICC277 as described above. 
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Three rounds of ribosome display were performed and the resulting 
selected PGR pool subsequently cloned into plasmid pHIEll (de- 
scribed above) by cleavage with restriction endonucleases Noti 
and Fsel. 

Evaluation of selected clones by sequencing and peptide-ELISA 
analysis: Selected clones were grown over night at 37°C in 3 ml 
LB medium supplemented with 50 pg/ml Kanamycin to prepare plasmid 
DNA using standard procedures. Sequencing was performed at MWG 
(Germany) or at the Institute of Genomic Research (TIGR; 
Rockville, MD, U.S.A.). Peptides corresponding to the inserts 
were synthesized and coated in 10 mM NaHCO^ pH 9.3 at a concen- 
tration of 10 ug/ml (50 ]xl) onto 96-well microtiter plates 
(Nunc). After blocking with 1% BSA in PBS at 37°C, 1:200 and 
1:1000 dilutions of the indicated sera were diluted in 1% BSA/PBS 
and applied to the wells. After washing with PBS/0.1 % Tween-20, 
biotin-labeled anti-human IgG secondary antibodies (SBA) were 
added and these were detected by subsequent adding horseradish- 
peroxidase-coupled streptavidin according to standard procedures. 

Results 

The 250-bp genomic library (LSA250/1) as described above was used 
for screening. Purified igGs from uninfected adults but with high 
titer against S. aureus as described above were used for selec- 
tion of antigenic peptides . 

Three rounds of ribosome display selection and amplificaton were 
performed according to Experimental procedures; finished by clon- 
ing and sequencing the resulting PGR pool. 

Sequence analyses of a large nxomber of randomly picked clones 
(700) led to the identification of the gene and the corresponding 
peptide or protein sequence that was specifically recognized by 
the high titer serum used for screening. The frequency with which 
a specific clone was selected reflects at least in part the abun- 
dance and/or affinity of the specific antibodies in the serum 
used for selection and recognizing the epitope presented by this 
clone. Remarkably, some clones (ORFs) were picked up to 50 times, 
indicating their highly immunogenic property. Table 2 shows the 
ORF name, the Seq.ID No. and the number of times it was identi- 
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fied by the inventive screen. 
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For a number of immuno-selected ORFs peptides corresponding to 
the identified immunogenic region were synthesized and tested in 
peptide-ELISA for their reactivity towards the sera pool they 
were identified with and also a number of additional sera from 
patients -who suffered from an infection by S. aureus. The two ex- 
amples in the graphs in figure 5 show the values of peptides from 
aureolysin and Pis . They are not only hyperimmune reactive 
against the high titer sera pool but also towards a number of in- 
dividual patient's sera. All synthesized peptides corresponding 
to selected immunogenic regions showed reactivity towards the 
high titer sera pool and Table 2 summarizes the number of times 
the peptides were reactive towards individual patients sera, 
similar as described above. 

In addition, it is striking that for those ORFs that were also 
identified by bacterial surface display described above) , very 
often the actual immunogenic region within the ORF was identical 
or overlapping with the one identified by ribosome display. This 
coinparison can be seen in Table 2. 

Example 5: Identification of highly immunogenic antigens from S. 
aureus using Serological Proteome Analysis* 

Escperimental procedures 

Surface protein preparations from S. aureus containing highly im- 
munogenic antigens. S. aureus strains COL (Shafer and landolo, 
1979) and agr- (Recsei et al., 1986) were stored as glycerol 
stocks at -80^C or on BHI (DIFCO) plates at 4^C. Single clones 
were used for inoculation of overnight cultures in either BHI 
("standard conditions") or RPMI 1640 (GibcoBRL) , last one de- 
pleted from iron ("stress conditions") by treating o/n with imi- 
nodiacetic acid (Sigma). Fresh medium was inoculated 1:100 the 
next day and bacteria were grown to O-D'^qo ^^tween 0.3 and 0.7. 
Bacteria were harvested by centrifugation and washed with ice- 
cold PBS. Surface proteins were prepared by lysostaphin treatment 
under isotonic conditions (Lim et al. 1998). Briefly; --Sx 10^ bac- 
teria (according to O.D. =. 1 are about 5x10' bacteria) were re- 
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suspended in 1 ml digestion buffer containing 35% raffinose (Aid- 
rich Chemical Company) , protease inhibitors (Roche) and 5 units 
lysostaphin (Sigma) . After incubation at 37^C for 30 min, proto- 
plasts were carefully sedimented by low-speed centrifugation. 
This treatment releases surface proteins covalently linked to the 
pentaglycine bridge of the peptidoglycan cell wall to the super- 
natant (in Crossley; 1997) . Cell surface proteins were either 
precipitated with methanol/chlorophorm (Wessel, 1984) or concen- 
trated in centrifugal filter-tubes (Millipore) , Protein samples 
were frozen and stored at -80°C or dissolved in sample buffer and 
used for isoelectric focusing (lEF) immediately (Pasquali et al. 
1997) . 

Serological proteome analysis of surface protein preparations 
from S. aureus. Samples were obtained from a) S. aureus/agr grown 
•under "stress conditions", b) S. aureus/COL grown under "standard 
conditions" and c) S. aureus/COL "stress conditions". Loading 
onto 17 cm-strips containing immobilized pH gradients (pH 4-7, 
BioRad) was done using the "in-gel-reswelling procedure" 
(Pasquali et al., 1997). The gels for blotting were loaded with 
100-800 vig protein, the preparative gels with 400-1,000 iig 
protein. Isoelectric focusing and SDS-PAGE (9-16% gradient gels) 
were performed as described (Pasquali et al., 1997). For Western 
blotting, proteins were transferred onto PVDF -membranes (BioRad) 
by semi-dry blotting. Transfer-efficiency was checked by amido- 
black staining. After blocking (PBS/0.1% Tween 20/10% dry milk, 
4^C for 16 h) , blots were incubated for two hours with serum 
(1:2,500-1:100,000 in blocking solution, see Table 3) . After 
washing, specific binding of seriom igG was visualized with a 
goat-anti -human- IgG / peroxidase conjugate (1:25., 000 , Southern 
Biotech) as secondary antibody and development with a 
chemiluminescence substrate (ECL™, Amersham) . A representative 
result is shown in Figure 6. Membranes were stripped by treatment 
with 2% fi-ME/Laemmli buffer for 30 min at 50-65°C, immediately 
re-probed with a different serum, and developed as described 
above. This procedure was repeated up to five times. Signals 
showing up with patient and/or healthy donor control sera but not 
with the infant pool, were matched to the Coomassie • (BioRad) 
stained preparative gels (example shown in Figure 7) . The results 
of these serological proteome analyses of surface protein prepa- 
rations from S. aureus are summarized in Table 3. 
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Sequencing of . protein spots by peptide- fingerprint MALDI-TOF-MS 
and tandem MS/MS. Gel pieces were washed alternately three times 
with 10 ul digestion buffer (lOmM NH^HCOj/CAN, 1:1). Afterwards 
the gel pieces were shrunken with 10 ]xl ACN and reswollen with 2 
Vil protease solution (0,05 ug/ul trypsin, Promega, Madison, USA). 
Digestion was performed for 10-12 h at 37*^C. For MALDI-TOF-MS 
peptides were extracted from the gel pieces with 10 |il digestion 
buffer. The supernatant was concentrated with zipTip™ (Millipore, 
Bedford, USA) , the peptides were eluted onto the MALDI target 
with 0.5 \xl extraction buffer (0.1% TFA/CAN, 1:1) and 0.5 ul 
matrix solution (HCCA in ACN/0.1% TFA, 1:1) was added. MALDI-TOF- 
MS was done using a REFLEX III (Bruker Daltonik, Bremen, Germany) 
equipped with a SCOUT384 ion source. The acceleration voltage was 
set to 25 kV, and the reflection voltage to 28.7 kV. The mass 
range was set from 700 Da to 4000 Da. Data acquisition was done 
on a SUN Ultra using XACQ software, version 4.0. Post-analysis 
data processing was done using XMASS software, version 4.02 
(Bruker Daltonik, Bremen, Germany) . The results are summarized in 
tables 3 and 4. 

Example 6: Characterisation of highly immunogenic proteins from 
S • aureus 

The antigens identified by the different screening methods with 
the IgG and IgA preparations form pre-selected sera are. further 
characterized, by the following ways: 

1. The proteins are purified, most* preferably as recombinant 
proteins expressed in E. coli or in a Gram+ expression system or 
in an in vitro translation system, and evaluated for antigenicity 
by a series of human sera. The proteins are modified based on 
bioinf ormatic analysis: N-terminal sequences representing the 
signal peptide are removed, C-terminal regions downstream of the 
cell wall anchor are also removed, and extra amino acids as tags 
are introduced for the ease of purification (such as Strep-tagll, 
His-tag, etc.) A large number of sera is then used in ELISA as- 
says to assess the fraction of human sera containing specific an- 
tibodies against the given protein (see Fig. 9 as an example) . 
One of the selected antigens is a 895 aa long protein, what was 
called LPXTGV (see Tables 2 and 4), since it contains the Gram+ 
cell wall anchor sequence LPXTG. This signature has been shown to 
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serve as cleavage site for sortase, a trans -peptidase which cova- 
lently links LPXTG motif containing proteins to the peptidoglycan 
cell wall. LPXTGV is also equipped with a typical signal peptide 
(Pig. 8) . ELISA data using this protein as a Strep-tagged recom- 
binant protein demonstrate that this protein is highly immuno- 
genic (high titers relative to other recombinant proteins) in a 
high percentage of sera (Fig. 9) . Importantly, patients with 
acute S. aureus infection produce significantly more of these 
anti-LPXTGV antibodies , than healthy normals, suggesting that the 
protein is expressed during in vivo infection. The overall ELISA 
titers of the individual antigenic proteins are compared, and the 
ones inducing the highest antibody levels (highly immunogenic) in 
most individuals (protein is expressed by most strains in vivo) 
are favored. Since the antigen specificity and quality (class, 
subtype, functional, nonfunctional) of the antibodies against S. 
aureus produced in individual patients can vary depending on the 
site of infection, accompanying chronic diseases (e.g. diabetes) 
and chronic conditions (e.g. intravascular device), and the indi- 
viduals' immune .response, " special attention was paid to the dif- 
ferences detected among the different patient groups, since 
medical records belonging to each sera were available. In addi- 
tion, each patient serum is accompanied by the pathogenic strain 
isolated from the patient at the time of serum sampling. 

2. Specific antibodies are purified for functional characteri- 
zation. The purity and the integrity of the recombinant proteins 
are checked (e.g. detecting the N-terminal Strep- tag in Western 
blot analysis in comparison to silver staining in SDS-PAGE) . The 
antigens are immobilized through the tags to create an affinity 
matrix, and used for the purification of specific antibodies from 
highly reactive sera. Using as an example strep-tagged LPXTGV as 
the capture antigen, 20 p.g of antibody from 125 mg of IgG were 
purified. Based on the ELISA data a pure preparation was re- 
ceived, not having e.g. anti-LTA and anti-peptidoglycan (both 
dominant with unfractionated IgG) activity. The antibodies are 
then used to test cell surface localization by FACS and fluores- 
cent microscopy (Fig. 10) , 

3; Gene occurrence in clinical isolates 

An ideal vaccine antigen would be an antigen that is present in 
all,, or the vast majority of, strains of the target organism to 
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which the vaccine is directed. In order to establish whether the 
genes encoding the identified Staphylococcus aureus antigens oc- 
cur ubiquitously in S. aureus strains, PGR was performed on a se- 
ries of independent S. aureus isolates with primers specific for 
the gene of interest. S. aureus isolates were obtained from pa- 
tients with various S. aureus infections. In addition several na- 
sal isolates from healthy carriers and several lab strains were 
also collected and analyzed. The strains were typed according to 
restriction fragment length polymorphism (RFLP) of the spa and 
coa genes (Goh et al . 1992, Frenay et al . , 1994, vanden Bergh et 
al. 1999). From these results 30 different strains were identi- 
fied - 24 patient isolates, 3 nasal isolates and 3 lab strains. 
To establish the gene distribution of selected antigens, the ge- 
nomic DNA of these 30 strains was subjected to PGR with gene spe- 
cific primers that flank the selected epitope (ORF1361: Seq.ID 
No. 187 and 188; ORF2268: Seq.ID No. 193 and 194; ORF1951: Seq.ID 
No, 195 and 196; ORF1632: Seq.ID No. 181 and 182; ORF0766: Seq.ID 
No. 183 and 184; ORF0576: Seq.ID No. 185 and 186; ORF0222: Seq.ID 
No. 189 and 190; ORF0360: Seq.ID No. 191 and 192). The PGR prod- 
ucts were analyzed by gel electrophoresis to identify a product 
of the correct predicted size. ORFs 1361, 2268, 1951, 1632, 0766 
and 0222 are present in 100% of strains tested and ORF0576 in 
97%, However ORF0360 occurred in only 71% of the strains. Thus 
ORFs 1361, 2268, 1951, 1632, 0766, 0576 and 0222 each have the 
required ubiquitous presence among S. aureus isolates. 

These antigens (or antigenic fragments thereof, especially the 
fragments identified) are especially preferred for use in a vac- 
cination project against S. aureus. 

4. Identification of highly promiscuous HLA-class II helper 
epitopes within the ORFs of selected antigens 

The ORFs corresponding to the antigens identified on the basis of 
recognition by antibodies in human sera, most likely also contain 
linear T-cell epitopes. Especially the surprising finding in the 
course of the invention that even healthy uninfected, non-colo- 
nized individuals show extremely high antibody titers (> 100,000 
for some antigens, see Example 5) which are stable for >1 year 
(see Example 1), suggests the existence of T-cell dependent mem- 
ory most probably mediated by GD4+ helper-T-cells . The molecular 
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definition of the corresponding HLA class II helper-epitopes is 
usefull for the design of synthetic anti-staphylococcal vaccines, 
which can induce immunological memory. In this scenario the 
helper-epitopes derived from the staphylococcal antigens provide 
"cognate help" to the B-cell response against these antigens or 
fragments thereof. Moreover it is possible to use these helper- 
epitopes to. induce memory to T- independent antigens like for in- 
stance carbohydrates (conjugate vaccines) . On the other hand, in- 
tracellular occurring staphylococci can be eliminated by CD8 + 
cytotoxic T-cells, which recognize KLA class I restricted epi- 
topes . 

T-cell epitopes can be predicted by various public domain algo- 
rithms: http: //bimas .dcrt,nih,gov/molbio/hla bijid/ (Park- 
er et al, 1994) , 

http: //134 .2.96. 221/scripts/MHCServer .dll/home.htm (Rammensee at 
al. 1999), http : / /mypaae . ihos t . com/us inet . hamme76 / (Sturniolo et 
al. 1999) • The latter prediction algorithm offers the possibility 
to identify promiscuous helper-epitopes, i.e. peptides that bind 
to several HLA class II molecules. In order to identify highly 
promiscuous helper-epitopes within staphylococcal antigens the 
ORFs corresponding to Seg ID 64 (IsaA) , Seq id 114 (P0V2), Seg 
ID 89 {ORF0222), Seq ID 70 (LPXTGIV) , Seq ID 56 (LPXTGV) , Seq 
ID 142 (LPXTGVI), Seq ID 81 (ORF3200) , Seq ID 74 (ORF1951) , Seq 
ID 94 (Empbp) , Seq ID 83 (autolysin) and Seq ID 58 (ORF2498) were 
analyzed using the TEPITOPE package http : / /m ypaae . ihost . com/usi- 
net.hamme76/ (Sturniolo et al. 1999). The analysis was done for 
25 prevalent DR-alleles and peptides were selected if they were 
predicted to be a) strong binders (1% threshold) for at least 
10/25 alleles or b) intermediate (3% threshold) binders for at 
least 17/25 alleles. 

The following peptides containing one or several promiscuous 
helper-epitopes were selected (and are claimed) : 

Seq ID 56: pos. 6-40, 583-598, 620-646, 871-896 

Seq ID 58: no peptide fulfills selection criteria 

Seq ID 64: no peptide fulfills selection criteria 

Seq ID 70: pos. 24-53 

Seq ID 74: pos. 240-260 

Seq ID 81: pos. 1660-1682, 1746-1790 

Seq ID 83: pos. 1-29, 680-709, 878-902 
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Seq ID 89: 
Seq ID 94: 



pos. 96-136 

pos. 1-29, 226-269, 275-326 



Seq ID 114: pos. 23-47, 107-156 
Seq ID 142: pos, 24-53 

The corresponding peptides or fragments thereof (for instance 
overlapping 15-mers) can be synthesized and tested for their 
ability to bind to various HLA molecules in vitro. Their immuno- 
genicity can be tested by assessing the peptide (antigen) -driven 
proliferation (BrdU or 3H-thymidine incorporation) or the secre- 
tion of cytokines (ELIspot, intracellular cytokine staining) of 
T-cells in vitro (Mayer et al. 1996, Schmittel et al. 2000, Ses- 
ter et al. 2000) . In this regard it will be interesting to deter- 
mine quantitative and qualitative differences in the T-cell 
response to the staphylococcal antigens or the selected promiscu- 
ous peptides or fragments thereof in populations of patients with 
different staphylococcal infections, or colonization versus 
healthy individuals neither recently infected nor colonized. 
Moreover, a correlation between the antibody titers and the quan- 
tity and quality of the T-cell response observed in these popula- 
tions is expected. Alternatively, immunogenicity of the predicted 
peptides can be tested in HLA-transgenic mice (Sonderstrup et al. 
1999). 

Similar approaches can be taken for the identification of HLA 
class I restricted epitopes within staphylococcal antigens. 

Synthetic peptides representing one or more promiscuous T helper 
epitopes from S. aureus 

Partially overlapping peptides spanning the indicated regions of 
Seq ID 56 (LPXTGV) , Seq ID 70 (LPXTGIV) , Seq ID 74 (ORFlhomi) , 
Seq ID 81 (EayLBP), Seq ID 83 (Autolysin) , Seq ID 89 {0RFlhom2), 
Seq ID 94 (EMPBP) , Seq ID 114 (P0V2) and Seq ID 142 (LPXTGVI) 
were synthesized. Sequences of the individual peptides are given 
in Table 5. All peptides were synthesized using Fmoc chemistry, 
HPLC purified and analyzed by mass spectrometry. Lyophilized pep- 
tides were dissolved in DMSO and stored at -20°C at a concentra- 
tion of 5-10 mM. 



Binding of synthetic peptides representing promiscuous T helper 
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epitopes to HLA molecules In vitro 

Binding of peptides to HLA molecules on the surface of antigen- 
presenting cells is a prerequisite for activation of T cells. 
Binding was assessed in vitro by two independent biochemical as- 
says using recombinant soluble versions of HLA class II mole- 
cules. One assay measures the concentration dependent competitive 
replacement of a labeled reference peptide by the test peptides. 
The second assay is based on the formation of SDS-stable com- 
plexes upon binding of high- and intermediate affinity ligands. 
A summary of the results obtained by the two assays is given in 
Table 5. 

Soluble HLA molecules {DRA1*0101/DRB1*0101 and 

DRA1*0101/DRB1*0401) were expressed in SC-2 cells and purified as 
described in Aichinger et al., 1997. For the competition assay 
(Hammer et al. 1995) HLA molecules were applied between 50 and 
200 ng/well. For DRB1*0101 biotinilated indicator peptide HA 
(PKYVKQNTLKLAT, Valli et al . 1993) was used at 0.008 ]M. For 
DRB1*0401 biotinilated indicator peptide UD4 (YPKFVKQNTLKAA, 
Valli et al. 1993) was used between 0.03 and 0.06 yM. Test pep- 
tides were used in serial dilutions from 0.02 nM to 200 ]M. Mole- 
cules, indicator and test peptides were incubated overnight at 
37^C, pH 7. HLA:peptide complexes obtained after incubation with 
serial dilutions of test and reference peptides (the known high- 
affinity binders HA and UD4 were used as positive control) were 
captured in ELISA plates coated with antibody L243, which is 
known to recognize a conformational epitope formed only by cor- 
rectly associated heterodimers . Incorporated biotin was measured 
by standard colorimetric detection using a streptavidin-alkaline 
phosphatase conjugate (Dako) with NBT/BCIP tablets (Sigma) as 
substrate and automated OD reading on a Victor reader (Wallac) . 

T cell response against promiscuous T helper epitopes assessed by 
IFNg ELlspot assay 

Upon antigenic stimulation T cells start to proliferate and to 
secrete cytokines such as interferon gamma (IFNg) . Human T- cells 
specifically recognizing epitopes within S. aureus antigens were 
detected by IFNg-ELIspot (Schmittel et al. 2000). PBMCs from 
healthy individuals with a strong anti-S. aureus IgG response were 
isolated from 50-100 ml of venous blood by ficoll density gradi- 
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ent centrifugation and used after freezing and thawing. Cells 
were seeded at 200,000/well in 96-well plates. Peptides were 
added as mixtures corresponding to individual antigens, in both 
cases at 10 jig/ml each, Concanavalin A (Amersham) and PPD (tuber- 
culin purified protein derivate, Statens Serum Institute) served 
as assay positive controls, assay medium without any peptide as 
negative control. After overnight incubation in Multi Screen 96- 
well filtration plates (Millipore) coated with the anti-human 
IFNg monoclonal antibody B140 (Bender -Med Systems) the ELIspot 
was developed using the biotinylated anti-human IFNg monoclonal 
antibody B308-BT2 (Bender Med Systems) , Streptavidin-alkaline 
phosphatase (DAKO) and BCIP/MBT alkaline phosphatase s\xbstrate 
(SIGMA) . Spots were counted using an automatic plate reader 
(Bioreader 2000, BIO-SYS) . Spots counted in wells with cells 
stimulated with assay medium only (negative control, generally 
below 10 spots / 100.000 cells) were regarded as background and 
siibtracted from spot numbers counted in wells with peptides. 



Table 5: Promiscuous T helper epitopes contained in S.aureus antigens 



Amino acid seq^iences within S.aureus antigens containing 
highly promiscuous T helper epitopes 


binding 
1) 


IFNg 
ELIspot 

2) 


Seq ID 56 (LPXTGV) $ pos . 6-40 

p6-28 >PKLRSFYSIRKSTLGVASVIVST/ / 

p24-40 >VIVSTLFLISQHQAQA/ / 


+ 


44; 80; 8 
;95;112 


Seq ID 56 (LPXTGV) : pos, 620-646 
P620-646 >FPYIPDKAVyWAIVKVWANIGYEGQ/ / 


+ 




Seq ID 56 (LPXTGV) s pos. 871-896 

p87 1 - 8 9 6 >QSmsiGLrfALhGmjPdjFX PKFRKBSK/ / 






Seq ID 70 (LPXTGIV) : pos. 24-53 

p24-53 >YSIRKFTVGTASILIGSLMYLGTQQEAEA// 


nd 


34;14;0 
;57;16 


Seq ID 74 (ORFlhoml) : pos. 240-260 
p2 4 0-2 60 >M2JIYGYGPGVVTSRTISASQA/ / 




47;50;0 
;85;92 
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Seq ID 81 (EM^BP) : pos. 1660-1682 
pl660-1682 >NEIVLETIRDINNAHTLQQVEA// 


nd 


2;14;5; 
77;26 


Seq ID 81 (EM_BP) : pos. 1746-1790 

pj. / 4to — X / / J >JjilJ>lrv«roi>iL>jrvjJNV J.JSJNAX / 

pl753-1779 >NNFGNVIKNAIGWGISGLLASFWFFI// 

pi 7 77-178 9 >FFIAKRRRKEDEE/ 


nd 
nd 
ncl 




Seq ID 83 (Autolysin) pos. 1-29 

pi -2 9 : >MAKKFNYKLPSMVALTLVGSAVTAHQVQA/ / 


nd 


6;35;7; 
60; 49 


Seq ID 83 (Autolysin) pos. 878-902 
p878~902 : >NGriSMVPWGTKNQVILTGNNIAQG/ 


nd 




Seq ID 89 (0RFlhom2) : pos. 96-136 

p96-121 >GESLNIIASRYGVSVDQLMAANNliRG// 

pll7-13 6 >NNLRGYLIMPNQTLQIPNG/ / 




0;35; 0; 
29; 104 


beq ID y4 ifciMFUF; : pos, X— zy 

P4-29 : >KLLVLTMSTLFATQIMNSNHAKASV// 


+ 




Seq ID 94 (EMPBP) : pos. 226-269 

P226-251 >IKINHFCWPQINSFKVIPPYGHNS// . - ' , 


+ 


26;28;1 
6;43;97 


oeq xiJ 94 [t^rDr'} I pos • ^/D— JZO 

p2 7 5-2 9 9 >YDYKYFySyKVVKGVKKyFSFSQS// 

p2 8 4-3 05 >YKVVKGVKKYFSFSQSNGYKIG/ / 

p3 0 6-3 2 6 >PSLNIKNVNYQYAVPSYSPT/ / 


+ 
+ 
+ 




oeq ±D XX4 \c\j\i^) : pos. £tzt—*±i 

p2 3 -47 >AGGIFYNQTNQQLLVLCDGMGGHK/ / 




49;20;4 
;77;25 


Seq ID 114 (P0V2) : pos. 107-156 
P107-124 >ALVFEKS WIANVGDSRA/ 
P126-146 >RAYVINSRQIEQXTSDHSFVN// 

♦-vl yi O • 1 c: Q ■s.GTTXTTVJWT \7J nV^AT'P'D'R'T? / / 
pXftZ — X_)C5 >or ViNnJuVijivayj, ilrlllS/ / 


nd 
nd 




Seq ID 142 (LPXTGVI) : pos. 1-42 

p6-30 >KEFKSFySIRKSSLGVASVAISTL/ / 

pXo— 4z >0oXj\jVAoViVXolXiXjXiXti!loiN\ji2^ / 


++ 
nd 


0;41;20 
. Qfl • 1 HQ 


Seq ID 142 (LPXTGVI): pos. 209-244 

p2 09- 2 3 3 >IKLVSYDTVKDYAYIRFSVSNGTKA/ / 

p218-244 >KDYAYIRFS VSNGTKAVKIVSSTHFNN/ / 


+ 




Seq ID 142 (LPXTGVI): pos. 395-428 

p3 95-418 > FMVEGQRVRTI STYAINNTRCTI F / / 

p416-428 >TIFRYVEGKSLYE// 
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Seq ID 142 (LPXTGVI) : pos . 623-647 
P623-647 >MTLPLMALLALSSIVAFVLPRKRKN // 













i> binding to soluble DI^1*0101/DRB1*0401 molecules was determined using a com- 
petition assay ( + , ++: binding, no cort^etition up to 200 pM test peptide; 
nd: not done) 

2> results from 5 healthy individuals with strong anti-S . aureus IgG response. 
Data are represented as spots/200.000 cells (background values are subtracted 

5. Antigens may be injected into mice - and the antibodies 
against these proteins can be measured. 

6. Protective capacity of the antibodies induced by the anti- 
gens through vaccination can be assessed in animal models. 

Both 5. and 6. are methods well available to the skilled man in 
the art. 

Example 7: Applications 

\ \ 

A) An effective vaccine offers great potential for patients fac- 
ing elective surgery in general, and those receiving endovascular 
devices, 'in particular. Patients suffering from chronic diseases 
with decreased immune responses or undergoing continuous ambula- 
tory peritoneal dialysis are likely to benefit from a vaccine 
with S. aureus by immunogenic serum-reactive antigens according 
to the present invention. Identification of the relevant antigens 
will help to generate effective passive immunization {humajiized 
monoclonal antibody therapy) , which can replace human immuno- 
globulin administration with all its dangerous side-effects. 
Therefore an effective vaccine offers great potential for pa- 
tients facing elective surgery in general^ and those receiving 
endovascular devices, in particular. 
S. aureus can cause many different diseases, 

1. Sepsis, bacteriaemia ' 

2. Haemodialysed patients - bacteriemia, sepsis 

3. Peritoneal dialyses patients - peritonitis 

4. Patients with endovascular devices (heart surgery, etc) - en- 
docarditis, bacteriemia, sepsis 
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5. Orthopedic patients with prosthetic devices - septic arthri- 
tis 

6 . Preventive vaccination of general population 

B) Passive and active vaccination , both with special attention to 
T-cells with the latter one: it is an aim to induce a strong T 
helper response during vaccination to achieve efficient humoral 
response and also immunological memory. Up till now, there is no 
direct evidence that T-cells play an important role in clearing 
S. aureus infections, however, it was not adequately addressed, 
so far. An effective hiamoral response against proteinaceous anti- 
gens must involve T help, and is essential for developing mem- 
ory. Naive CD4+ cells can differentiated into Thl or Th2 cells. 
Since, innate immunological responses (cytokines) will influence 
this decision, the involvement of T-cells might be different dur- 
ing an acute, serious infection relative to immunization of 
healthy individuals with subunit vaccines, not containing compo- 
nents which impair the immune response during the natural course 
of the infection. The consequences of inducing Thl or Th2 re- 
sponses are profound. Thl cells lead to cell-mediated immunity, 
whereas Th2 cells provide humoral immunity. 

C) Preventive and therapeutic vaccines 

Preventive: active vaccination/passive immunization of 

people in high risk groups, before 

infection 

Therapeutic: passive vaccination of the already sick. 

Active vaccination to remove nasal carriage 

Specific example for an application 

Elimination of MRSA carriage and prevention of colonization of 
the medical staff 

Carriage rates of S, aureus in the nares of people outside of the 
hospitals varies from 10 to 40%. Hospital patients and personnel 
have higher carriage rates. The rates are especially high in pa- 
tients undergoing hemodialysis and in diabetics, drug addicts and 
patients with a variety of dermatologic conditions. Patients at 
highest risk for MRSA infection are those in large tertiary-care 
hospitals, particularly the elderly and immunocompromis.ed, those 
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in intensive care xinits, bum patients, those with surgical 
wounds, and patients with intravenous catheters. 

The ELISA data strongly suggest that there is a pronoxanced IgA 
response to S. aureus, which is not obvious or known from the 
literature. Since the predominant mucosal immune response is the 
production of IgA with neutralizing activity, it is clear that 
the staphylococcal epitopes and antigens identified with the 
highly pure IgA preparations lead to an efficient mucosal vac- 
cine. 

•Clear 'indication: Everybody's threat in the departments where 
they perform- operation (esp. orthopedics, traumatology, gen. 
surgery) 

•Well-defined population for vaccination (doctors and nurses) 
•Health care workers Identified as intranasal carriers of an 
epidemic strain of S* aureus are currently treated with mupi- 
rocin and rifampicin xantil they eliminate the bacteria. Some- 
times it is not effective, and takes time. 

•Available animal model: There are mice models for intranasal 
. carriage . 
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Table I. ELISA titers of sera from non-infected individuals 
against multiple staphylococcal proteins. 

Anti-staphylococcal antibody levels were measured individually by 
standard ELISA with total lysate prepared. from S. aureus grown in 
BHI medium (BHI) , lipoteichoic acid (LTA) , peptidoglycan (PG),. 13. 
recombinant proteins, representing cell surface and secreted pro- 
teins, such as clumping factor A and B (ClfA, ClfB) , Fibronectin- 
binding protein (FnBPA) , SD-repeat proteins (sdrC, sdrE) , MHC 
Class II analogous protein (map-w) , Elastin-binding protein 
(EBP) , enolase (reported to be cell surface located and immuno- 
genic) , iron transport lipoproteins (LP309, LP342), sortase 
(srtA) , coagulase (coa) , extracellular f ibrinogen-binding protein 
(fib) . Two short synthetic peptides representing 2 of the five 
immunodominant D repeat domains from FnBPA was also included 
(D1+D3) as antigens. The individual sera were ranked based on the 
igG titer, and obtained a score from 1-9, Score 1 labels the 
highest titer serum and score 8 or 9 labels the sera which were 
8th gth among all the sera tested for the given antigen. It re- 
sulted in the analyses of the top 20 percentile of sera (8-9/40) . 
The five "best sera" meaning the most hyper reactive in terms, of 
anti-staphylococcal antibodies were selected based on the number 
of scores 1-8. **** means that the antibody reactivity against 
the particular antigen was exceptionally high (>2x ELISA units 
relative to the 2"^^ most reactive serum) , 

Table 2a: Immunogenic proteins identified by bacterial surface 
and ribosome display: S. aureus 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient sera 1 (655); B, LSA50/6 library in lamB with patient sera 
1 (484) ; C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera PI (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471) ); H, LSA250/1 library in fhuA with patient 
sera 1 (igA, 708). Ribosome display: D, LSA250/1 library with IC 
sera (1686) . *, identified 18 times of 33 screened; was therefore 
eliminated, from screen C. **, prediction of antigenic sequences 
longer than 5 amino acids was performed with the programme ANTI- 
GENIC (Kolaskar and Tongaonkar, 1990); #, identical sequence pre- 
sent twice in ORF; ##, clone not in database (not sequence by 
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TIGR) • 



5. 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity 
with relevant re 
gion (positive/total) 


Seq ID iio: 
(DNA 
+Prot) 


SaA0003 


ORF2963P 


repC 


5-20, 37-44. 52-59, 87-94, 1 16-132 


C:3 


aa 112-189 


C:GSBYM94(112- 
189):26/30 


171, 172 


SaA0003 


ORF2967P 


rcpC 


7-19,46-57, 85-91, 110-117, 125- 
133, 140-149, 156-163, 198-204, 
236-251, 269-275, 283-290, 318- 
323, 347-363 


C:18 


aa9-42 

aa 158-174 


C:GSBY153(9- 
42):l/l - 


150, 158 


0093 


ORFI879 


SdiC 


23-51,75-80,90-99. 101-107, 151- 
157, 173-180, 185-205,215-226, 
239-263, 269-274, 284-304, 317- 
323, 329-336, 340-347. 360-366, 
372-379, 391-397, 399-406, 413- 
425. 430-436. 444-455, 499-505, 
520-529, 553-568, 586-592, 600- 
617, 631-639, 664-678, 695-701, 
891-903, 906-912, 926-940 


A:1,D:5, 
C;l. F:6, 
G:2 


aa 98-182 
aa 684-764 
aa 836-870 

) i 


A:GSBXL70(98- 

182):9/30 

D:n.d. 

C:GSBYH73(815- 
870):3/16 


34,86 


0095 


ORF188I 


SdrE 


25-45,72-77, 147-155, 198-211, 
217-223, 232-238, 246-261, 266- 
278, 281-294, 299-304, 332-340, 
353-360, 367-380, 384-396, 404- 
409, 418-429, 434-440, 448-460, 
465-476, 493-509. 517-523, 531- 
540, 543-555, 561-566, 576-582, 
584-591, 603-617. 633-643, 647- 
652, 668-674, 677-683, 69i5-704. 
716-728, 744-752. 755-761, 789- 
796, 809-815, 826-840. 854-862. 
887-903. 918-924, 11 10-1 1 16, 
1125-1131,1145-1159 


C;12, E:2 


aa 147-192 


C:GSBYH3 1(147- 
192):2/14 

E:GSBZA27(144- 
162):23/41 


145, 153 


0123 


ORF 1909 


unknown 


9-28, 43-48, 56-75, 109-126. 128- 
141, 143-162, 164-195, 197-216, 
234-242.244-251 


B:3,E:7, 
0:1 


aa 168-181 


B:GSBXF80(168- 
181):5/27 

E;GSBZC17(168- 
181):25/41 


35, 87 


0160 


ORF1941 


unknown 


4-10. 20-42. 50-86, 88-98, 1 02- 1 7 1 , 
176-182, 189-221.223-244,246- 
268, 276-284, 296-329 


A:l 


33 112-188 


A:GSBXO07(112- 
188):5/30 


36, 88 


0222 

'-.../ 


ORF1988 


homology with 
ORFl 


4-9, 13-24, 26-34, 37-43, 45-51, 
59-73.90-96.99-113, 160-173. 
178-184, 218-228, 233-238, 255- 
262 


A:52, 

C:18*. 

H:I9 


aa 45-105 
aa 103-166 
aa 66-153 


A:GSBXM63(65- 
95):l/l 

A:GSBXM82(103- 

166): 14/29 
A:GSBXK44- 
bmd3(65- 
153):47/5l 


37, 89 


0308 


ORF2077 


Complement, un- 
known 


13-27.42-63, 107-191, 198-215, 
218-225.233-250 


A:6.B:2. 

C:47, 

E:35 


complement 
bp 474-367 


A:GSBXK03(bp473 
-367):28/69 
B:GSBXD29(bp465 
-43l):l0/27 ■ 


38,90 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted Immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re^ 
gion (positive/total) 


Scq ID no: 
(DNA 
+Prot) 


0317 


ORF208$ 


preprotein translo- 
case seca subunit 


16-29, 64-77, 87-93, 95-101, 127- 
143, 150-161,204-221,225-230, 
236-249, 263-269, 281-309, 311- 
325, 337-343, 4 1 1 -4 1 8, 42 1-432, 
435-448, 461-467, 474-480, 483- 
489, 508-516, 542-550,580-589, 
602-61 1, 630-636, 658-672, 688- 
705, 717-723, 738-746, 775-786, 
800-805, 812-821, 828-834 


A:l 


aaI-19 


A:GSBXP37(l- 
19):6/29 


39.91 


0337 


ORF2I10 


Hypothetical pro- 
tein 


26-53. 95-123, 164-176, 189-199 


D:12 


aa8-48 


D:n.d, 


40, 92 


0358 

''■'-7 


ORF2t32 


Clumping &ctor A 


8-35, 41-48, 59-66, 87-93, 139-144, 

156-163. 198-209, 215-229, 236- 
244, 246-273, 276-283. 285-326, 
328-342,349-355,362-370,372- 
384, 396-402, 405-415, 423-428, 
432-452, 458-465, 471-477, 484- 
494, 502-515, 540-547, 554-559, 
869-875, 893-898, 907-924 


C:1,D:2, 

E:l 


aa 706-809 


D:D.d. 


41,93 


0360 


ORF2135 
Empbp 


extracellular 
matrix and plasma 
binding protein 


7-13, 15-23, 26-33, 68-81, 84-90, 
106-117, 129-137, 140-159, 165- 
172, 177-230, 234-240, 258-278, 
295-319 


A:46, 
B:21, 
C:11,E:2, 
F:18,G:7, 
H: 12 


aa 22-56 
aa 23-99 
aa 97-115 
aa 233-250 
aa 245-265 


A:GSBXK24(23- 
55): 1/1 

B:GSBXB43(39- 
54):58/7I 
A:GSBXK02- 
bmdl(22-99):59/59 
B:GSBXD82- 
bdbl 9(97-1 15):l/i 
F:SALAL03C233- 
250): 15/41 


42,94 


0453 


ORF2227 


coma operon 

protein 2 


17-25. 27-55, 84-90, 95-101, 115- 

121 


C:3 


aa 55-101 


C:GSBYG07(55- 
101):1/I 


146, 154 


0569 


ORF1640 


V8 protease 


5-32, 66-72, 87-98, 104-1 12, 1 16- 
124, 128-137, 162-168, 174-183, 
248-254, 261-266, 289-303, 312- 
331 


A:l,F:l 


aa 174-249 


A:GSBXS51(174- 
249): 11/30 


32, 84 
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& 

aureus 
antigenic 
protein 


Old 
ORF 

number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
iectcd 

clones per 
ORF and 
screen 


Location of 
identified 

immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


0576 


ORF1633 
Autolysin 


autolysin^ adhe- 
sion 


4-19, 57-70, 79-88, 126-132, 144- 
159. 161-167, 180-198,200-212, 
233-240, 248-255, 276-286, 298- 
304, 309-323, 332-346, 357-366, 
374-391. 394-406. 450-456, 466- 
473, 479-487. 498-505, 507-519, 
521-530, 532-540, 555-565, 571- 
581. 600-61 1, 619-625, 634-642, 
650-656, 658-665, 676-682, 690- 
699, 724-733, 740-77 1 , 774-784, 

•TQ 1 nnt Qt\Q OIC OO 1 OOO Q10 

isuo oIj, ozi— ozo, sjz 
838. 876-881, 893-906, 922-929. 
938-943, 948-953. 969-976, 1002- 
1008, 1015-1035. 1056-1069. 1105- 
1116, 1124-1135. 1144-1151,1173- 
1181,1 186-1 191, 1206-1215, 1225- 
1230,1235-1242 


A:21, 
B:46, 
C:55, E:5, 
F:85, 
H:19 


aa 6-66 
aa 65-124 
aa 579-592 
aa 590-604 


A:GSBXN93(6- 
66):5/16 

C:GSBYH05(45- 

144):7/8 

A:GSBXK66- 

bmdl8(65- 

124):16/30 

B:GSBXB89(108- 

123):l/I 

B:GSBXB02(590- 

F;SALAM15(579- 
592):25/41 


31.83 


0657 


ORF un- 
known 


LPXTGVI protein 


9-33, 56-62, 75-84, 99-105, 122- 
127, 163-180, 186-192,206-228, 
233-240. 254-262, 275-283, 289- 
296, 322-330, 348-355, 416-424, 
426-438, 441-452, 484-491, 541- 
549, 563-569, 578-584, 624-641 


A:2, B:27, 

F:15 


aa 527-544 


B:GSBXE07- 

bdbl(527- 

542):ll/71 

F:SALAX70(526- 

544):U/41 


I, 142 


0749 


ORF 1462. 


Caibamoyl-phos- 
phate syntliase 


8-23, 31-38, 42-49, 61-77, 83-90, 
99-108, 110-119, 140-147, 149-155, 
159-171, 180-185, 189-209,228- 
234, 245-262, 254-275. 280-302. 
304-330, 343-360, 391-409, 432- 
437. 454^63, 467-474, 478-485, 

cic coQ c^o C3A ca e£i c£.n 
515— 52o, 532—539, 553—567, 5o9— 

581, 586-592, 605-612, 627-635, 

639-656, 671-682, 700-714, 731- 

747, 754-770, 775-791, 797-834, 

838-848, 872-891, 927-933, 935- 

942, 948-968, 976-986, 1000-1007. 

1029-1037 


C:2 


aa 630-700 


C:GSBYK1 7(630- 
700):5/9 


144, 152 


944 


ORF1414 


Yfix 


6-33, 40-46, 51-59, 61-77, 84-104, 
112— 1 18, 124-167, 194-248, 252- 
296. 308-325, 327-361, 367-393, 
396-437, 452-479. 484-520, 535- 
545. 558-574, 582-614, 627-633. 
656-663, 671-678. 698-704,'713- 
722, 725-742. 744-755, 770-784. 
786-800, 816-822, 827-837 


D:4 


aa 483-511 


D :n.d. 


30, 82 


1050 


ORF1307 


unknown 


49-72, 76-83, 95-105, 135-146, 
148-164.183-205 


A:I,H:4S 


aa 57-128 


A:GSBXM26(57- 
l28):7/30 


28, 80 
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& 

aureus 
antigealc 
proCcin 


Old 
ORF 
number 


Putative fonctian 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


1209 


ORF3006 


heinN homolog 


12-36, 43-50. 58-65, 73-78, 80-87, 
10S-I39, 147-153, 159-172, 190- 
203, 211-216, 224-232, 234-246, 
256-261, 273-279. 286-293, 299- 
306, 340-346, 354-366 


B:7.F:8 


aa 167-181 


B:GSBXB76(167- 
179):25/71 
F:SALBC54(169- 
183): 18/41 


54. 106 


1344 


ORF0212 


NtfS protein 
homolog 


8-16, 22-35, 49-58, 70-77, 101-121, 
123-132, 147-161, 163-192, 203- 
209, 216-234, 238-249, 268-274, 
280-293, 298-318, 328-333, 339- 
345,355-361,372-381 


A:U 


aa 34-94 


A:GSBXK59- 
bmd21(34-94):6/29 


5. 141 


1356 


ORF0197 


Hypothetical pro- 
tease 


28-55, 82-100, 105-111, 125-131, 
137-143 


D:I2 


aa 1-49 


D.n.d. 


4, 57 


1361 


ORF0190 


LPXTGV protein 


5-39, 1 1 1-1 17, 125-132, 134-141, 
167-191, 196-202,214-232,236- 
241, 244-249, 292-297, 319-328, 
336-341, 365-380, 385-391, 407- 
416, 420-429, 435-441, 452-461, 
477-488, 491-498, 518-532. 545- 
556, 569-576, 581-587, 595-602, 
604-609, 617-640. 643-651, 702- 
715, 723-731. 786-793, 805-811. 
826-839, 874-889 


A:1,B:23. 
E:3,F:31 


aa 37-49 
aa 63-77 
aa 274-334 


B:GSBXF81(37- 
49): 1/1 

B:GSBXD45- 

bdb4(62-77): 12/70 
A;GSBXL77(274- 
334):5/30 
F:SALAP8l(62- 
77):1Q/41 1 


3,56 


1371 


ORF0175 


YtpT, conserved 
hypothetical pro- 
tein 


37-42, 57-62, 121-135, 139-145, 
1 83-190, 204-212, 220-227, 242- 
248, 278-288, 295-30, 304-309, 
335-341, 396-404, 412-433, 443- 
449, 497-503, 505-513, 539-545, 
552-558, 601-617, 629-649, 702- 
711, 736-745, 793-804, 8 14-829, 
843-858. 864-885, 889-895, 905- 
913, 919-929, 937-943, 957-965, 
970-986,990-1030. 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 
1126-1136, 1145-1157, 1163-1171, 
1177-1183, 1189-1196,1211-1218, 
1225-1235, 1242-1256, 1261-1269 


C:3, E:2, 
G:l 


aa 624-684 
aa 891-905 


C:GSBYG95(624- 
684):7/22 
E:GSBZB45(891- 
905): 10/41 


143, 151 


1491 


ORF0053 


Cmp binding fac- 
tor 1 homolog 


12-29, 34-40. 63-71, lOl-llO, 114- 
122, 130-138, 140-195, 197-209. 
215-229. 239-253, 255-274 


A:7,C:2, 
E:7, F:4 


aa 39-94 


A:GSBXM13{39- 
94): 10/29 
F:SALAY30(39- 
53):4/4i 


2,55 


1616 


ORF 1180 


Icukocidin F ho- 
molog 


1 6-24, 32-39. 43-49, 64-7 1, 93-99, 
126-141. 144-156,210-218,226- 

233, 265-273, 276-284 


A: 10 


aa 158-220 


A:GSBXK06(158- 
220):8/29 


27,79 


1618 


ORini78 


LukM homolog 


5-24,88-94, 102-113, 132-143, 
1 63-1 73, 2 1 6-224, 254-269, 273- 
278. 305-31 3. 321-327. 334-341 


A:13,B:3 
C:36, E:4. 
F:I2,G:2, 
H:I0 


aa31-61 
aa 58-74 


A:GSBXK60(31- 

61):20/29 

B:GSBXB48(58- 

74):49/71 

F:SALAY41(58- 

74):30/4l 


26,78 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homoiogy) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
idenHFied 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


1632 


ORFI163 


SdrH homolog 


7-35, 54-59, 247-261, 263-272. 
302-320, 330-339, 368*374, 382- 
411 


B:6, E:ll, 
F:34 


aa 105-119 
aa 126-143 
aa 168-186 


B:GSBXG53(168- 
186):39/71 
F:SALAP07(105- 
1I9):1I/4I 


25,77 


1763 


ORFI024 


unknown 


5-32, 35-48, 55-76 


C:3 


complement 
bp 237-170 


C:GSBYI30(98aa):l 
/[ 


24, 76 


1845 


ORF0942 


Hyaluronate lyase 


10-26, 31-44, 60-66, 99-104, 146- 
153, 163-169, 197-205,216-223, 
226-238, 241-258. 271-280, 295- 
315, 346-351, 371-385, 396-407, 
440-446, 452-457, 460-466, 492- 
510, 537-543, 546-551, 565-582, 
590-595, 635-650, 672-678, 686- 
70 1 , 705-7 12, 7 1 4-72 1 , 725-73 1 , 
762-768, 800-805 


D:5, F:2 


aa208-224 
aa 672-727 


D:n.d. 


23, 75 


1951 


ORF0831 


homology with 
ORFl 


5-22, 42-50, 74-81, 139-145, 167- 
178, 220-230, 246-253, 255-264 


A:223, 

B:56, 

C:167, 

E:43, 

F:i00. 

G:13. 

H:102 


aa 137-237 
aa 250-267 


B:GSBXC07(180- 

190) :1/1 

A:GSBXK29(177- 

195):l5/29 
B:GSBXD43(250- 
267):1(V71 
F:SALAM13(178- 

191) :20/41 


22. 74 


1955 


ORF0826 


homology with 
ORFl 


4-9, 15-26, 65-76, 108-115. 119- 
128, 144-153 


A:1,B:3, 
E:l,F:8 


aa 38-52. 
aa 66-114 


A:GSBXR10(66- 
lI4):5/30 
F:SALAM67(37- 
52): 16/41 


21,73 


2031 


ORF0749 


unknown 


10-26, 31-43, 46-58, 61-66, 69-79, 
85-92, 100-115, 120-126, 128-135, 
149-155, 167-173, 178-187, 189- 

196, 202-222, 225-231, 233-240, 
245-251, 257-263, 271-292, 314- 
322, 325-334, 339-345 


B:2.F:2 


aa 59-74 


B:GSBXC01(59- 
71): 11/26 


20, 72 


2086 


ORF0691 
Sbi 


IgG binding 
protein 


6-20, 53-63, 83-90, 135-146, 195- 
208, 244-259, 263-314. 319-327, 
337-349, 353-362, 365-374, 380- 
390. 397-405,407-415 


A:1.B:8, 
E:24. F:9. 
G:137 


aa 208-287 
aa 261-276 
aa 286-314 


A:GSBXS55(208- 

287):38/46 

B:GSBXB34(299- 

314)::11/71 

F:SALAX32(261- 

276):21/41 


19,71 
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& 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(jDy homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
witli relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2180 


ORF0594 


LPXTGIV protein 


1 1-20» 26-47, 69-75. 84-92, 102- 
109,119-136,139-147,160-170, 
178-185, 190-196,208-215, 225- 
233, 245-250, 265-272, 277-284, 

300-306, 346-357, 373-379, 384- 

Ton ylOO— All AQ\ CAT Cf\1 

536-561, 663-688, 791-816, 905- 
910, 919-933, 977-985, 1001-1010, 
1052-1057. 1070-1077, 1082-1087, 
1094-1112 


A:3, C:3, 
E:6, F:2, 
H:6 

□ 


aa 493-587 
aa 633-715 
aa 704-760* 
aa 760-832 
(aa 832- 
887/ 


A:GSBXS61(493- 
555):1/1 

A:OSBXL64(496- 
585): 1/1 

A:GSBXS92(760- 

841):l/l . 

A:bmd4(704- 

760):l6/30'' 

(A:bmd4(830- 

885):16/30)'' 

F:SALBC43(5I9- 

533);4/41 


18, 70 


2184 


ORF0590 


FnbpB 


5-12, 18-37, 104-124, 139-145, 
154-166, 175-181, 185-190, 193- 
199, 203-209, 235-244, 268-274, 
278-292, 299-307, 309-320, 356- 
364, 375-384, 390-404,430-440, 
450-46 1 , 488-495, 505-51 1, 527- 
535, 551-556, 567-573, 587-593, 
599-609, 624-631, 651-656, 665- 
671, 714-726, 754-766, 799-804, 
818-825, 827-833, 841-847, 855- 
861, 876~S93, B95''903, 927-940 


A:2,C:4, 
G:9 


aa 701-777 
aa 783-822 


A:GSBXM62(702- 
777):28/28 
A:GSBXR22(783- - 
855): 1/1 


17, 69 


2186 


ORF0588 


Fnbp 


8-29, 96-105. 114-121, 123-129, 
141-147,151-165,171-183,198- 
206, 222-232, 253-265, 267-277, 
294-300, 302-312, 332-338, 362- 
368, 377-383, 396-402, 410-416, 
45 1-459, 473-489, 497-503, 537- 
543, 549-559, 581-600, 623-629, 
643-649, 655-666, 680-687, 694- 
700, 707-712, 721-727, 770-782, 
810-822, 874-881, 883-889, 897- 
903, 91 1-917, 925-931, 933-939, 
946-963, 965-973, 997-1010 


A:4,C:4, 
D:5,E:2 


aa 710-787 
aa 855-975 
aa 916-983 


C:GSBYN05(710- 

787):19/25 

D:n.d. 

A:GSBXP01(916- 
983):17/30 


16. 68 


2224 


ORH)55I 


unknown 


49-56, 62-68, 83-89, 92-98, 109- 
115,124-131,142-159.161-167, 
169-175, 177-188, 196-224.230- 
243, 246-252 


B:2 


aa 34-46 


B:GSBXD89(34- 
46):l/l 


15,67 



wo 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative fanctlon 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 

immuno- 
genic region 


Scrum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2254 


ORF0519 


Conserved hypo- 
thetical protein 


14-22, 32-40, 52-58, 61-77, 81-93, 
111-117, 124-138, 151-190, 193- 
214, 224-244, 253-277, 287-295, 
JU/ j/^, Jzo jjx, j4o— Jjj, Jj /~ 
362, 384-394, 397-434, 437-460, 
489-496, 503-510, 516-522, 528- 
539, 541-547, 552-558, 563-573. 
589-595, 602-624, 626-632, 65 1- 
667, 673-689, 694-706, 712-739, 
756-790 


D:3 


aa 403-462 


D.n.d 


14,66 


2264 


ORF0509 


ORF I; homology 
with putative se- 
creted antigen 
precursor from S. 
epidermidis 


5-31,47-55. 99-104, 133-139, 156- 
172,214-224,240-247 


A:131. 

B:51, 

L.:ii, 

E:43, 

F:78.G:2. 

an 


aa 7-87 
aa 133-242 


A:GSBXP22(145- 
196):1/1 

A.:vjodAK.Uj 

bmdl6(178- 

218):6/29 

B:GSBXE24- 

bdb20C167-l78):l/l 

F:SALAQ91(173- 

184): 15/41 


13, 65 


2268 


ORF0503 


IsaA, possibly ad- 
hesion/ aggrega- 
tion 


7-19, 26^5, 60-68, 94-100, 1 1 1- 
119, 126-137. 143-148, 169-181, 
217-228 


A:7, B:65, 

C:3.E:2. 

F:53 


aa 67-1 16 
aa 98-184 
aa 182-225 


A:GSBXK88(67- 
116): 1/1 

A:GSBXN19(98- 

A:GSBXN32(182- 
225):34/71 
B:GSBXB7 1(196- 

209) : 16/29 
F:SALAL22(196- 

210) :16/41 


12, 64 




UKrU42o 


Clumping foctor B 


4—10, 17-^5, 12U— 127, 135— I'll, 
168-180, 187-208, 216-224, 244- 
254, 256-264, 290-312, 322-330, 
356-366, 374-384, 391-414, 421- 
428, 430-437, 442-449, 455-461, 
464-479, 483-492, 501-512, 548- 
555, 862-868, 871-876, 891-904 


D:9, E:l, 

F:3, H: 4 


aa 706—762 

aa 810-852 




1 1 til 


2351 


ORF04I8 


aureolysin 


10-29, 46-56, 63-74, 83-105, 107- 
114, 138-145, 170-184, 186-193, 
21 6-221 , 242-248, 277-289. 303- 
311, 346-360, 379-389, 422-428, 
446-453, 459-469, 479-489, 496- 
501 


A:l, C: 6 


aa 83-156 


A:OSBX046(83- 
156):14/29 


10, 62 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Patative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 

screen 


Location of 
IdentiCed 
Immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2359 


ORF0409 


ISSP, immuno- 
genic secreted 
protein precuisor, 
pulaiive 


4-29, 92-99, 1 19-130, 228-236. 
264-269, 271-280, 31 1-317, 32 1 - 
33 1 , 34 1-353, 357-363. 366-372, 
377-384, 390-396, 409-415, 440- 
448, 458-470, 504-520, 544-563, 
568-581, 584-592, 594-603, 610- 
616 


B:4, F:ll 


aa 168-184 
aa 206-220 
aa 297-309 


B:GSBXD01(I68- 
184): 1/1 

B:GSBXD62(205- 
220): 1/1 

B:GSBXC17(297- 
309):6/27 
F:SALAL04(205- 
220):9/41 


9.61 


2378 


ORF0398 


SipA 


1 8-23, 42-55, 69-77. 85-98, 129- 
136. 182-188, 214-220, 229-235, 
242-248, 251-258, 281-292, 309- 
316. 333-343. 348-354, 361-367. 
393-407, 441-447, 481-488, 493- 
505, 5J0-515. 517-527, 530-535, 
540-549, 564-583, 593-599, 608- 
621. 636-645, 656-670, 674-687, 
697-708, 726-734, 755-760, 765- 
772, 785-792, 798-815, 819-824. 
826-838, 846-852, 889-904, 907- 
913, 932-939, 956-964, 982-1000, 
1008-1015, 1017-1024, 1028-1034, 
1059-1065, 1078-1084, 1122-1129, 
U 34-1 143, 1 180-1 186, 1 188-1 194, 
1205-1215, 1224-1230, 1276-1283, 
1333-1339, 1377-1382, 1415-1421, 
1448-1459, 1467-1472, 1537-1545, 
1556-1566, 1647-1654, 1666-1675, 
1 68^^-1 680 1722—1737 1740-1754 
1756-1762, 1764-1773, 1775-1783, 
1800-1809, 1811-1819, 1839-1851, 
1859-1866, 1876-1882, 1930-1939, 
1947-1954, 1978-1985, 1999-2007, 
2015-2029, 2080—2086, 2094-2100, 
2112-21 18, 2196-2205, 2232-2243 


C:l.D:7, 
F:4,H:n 


aa 198-258 
aa 646-727 
aa 846-857 
aa2104- 
2206 


C:GSBY173(646- 
727): 2/9 

F:SALA033(846- 
857): 10/41 
DiiLd. 


8, 60 


2466 


ORF0302 


YycH protein 


16-38, 71-77, 87-94, 105-1 12, 124- 
144, 158-164, 169-177, 180-186, 

194-204, 221-228, 236-245, 250- 
267, 336-343, 363-378, 385-394, 
406-412, 423-440, 443-449 


D:i4 


aa 401-494 


D:n.d. 


7, 59 


2470 


ORF0299 


Conserved hypo- 
thetical protein 


4-9, 17-41. 50-56, 63-69. 82-87. 
108-115, 145-151,207-214,244- 
249, 284-290, 308-316. 323-338, 
348-358. 361-378. 410-419, 445- 
451, 512-522, 527-533, 540-546, 
553'S5%, 561-575, 601-608, 632- 
644, 656-667, 701-713. 727-733. 
766-780 


C:3 


aa 414-455 


C:GSBYH60(414- 
455):28/3l 


169,170 
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s. 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted Immanogenlc aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identiRed 
immuno- 
genic region 


Seram reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2498 


ORF0267 


Conserved liypo- 
thetica) protein 


33-43, 45-51 , 57-63, 65-72, 80-96» 
99-110, 123-129, 161-171, 173-179, 
185-191, 193-200,208-224, 227- 
246, 252-258, 294-308, 321-329, 
344-352, 691-707 


D:12 


aa 358-411 
aa 588-606 


0:17/21 


6,58 


2548 


ORF271I 


IgG binding 
protein A 


4-16, 24-57, 65-73. 85-91, 95-102, 
125-132, 146-152, 156-163, 184- 
190, 204-210, 214-221, 242-252. 
262-268, 272-279. 300-31 1, 320- 
337. 433^40, 472'-480, 505-523 


A:55, 
B:54. 
C:35. 
F:59. 

G:56, 
H:38 


aal-48 
aa 47-143 
aa 219-285 
aa 345-424 


A;GSBXK68(1- 
73):2l/30 
A:GSBXK4I(47- 
135):i/l 

A:GSBXN38(219- 
285): 19/30 
A:GSBXL1 1(322- 
375): 10/30 
B:GSBXB22(406- 
4I8):37/71 
F:SALAM17C406- 
418):29/41 


53. 105 


2577 


ORF2683 


Hypothetical pro- 
tein 


4-21, 49-56, 65-74, 95-1 12, 202- 

208,214-235 


C:6 


aa 99-171 


C:GSBYL56(99- 

17 1): 1/1 


149. 157 


2642 


ORF26I4 


unknown 


34-58, 63-69, 74-86, 92-101, 130- 
138, 142-150, 158-191, 199-207, 

2 1 0-22 1 , 234-249, 252-27 1 


C:l.E:l 


aa5-48 


C:bhe3(5- 
48):25/30* 


52, 104 


2664 


ORF2593 


Conserved hypo- 
thetical protein 


7-37, 56-71, 74-150, 155-162, 183- 
203, 21 1-222. 224-234, 242-272 


D:35 


aa 77-128 


D:n.d. 


51,103 


2670 


ORF2588 


Hexose transporter 


1 8-28, 36-49. 56-62, 67-84. 86-95, 
102-153. 180-195. 198-218. 254- 
280, 284-296, 301-325, 327-348, 
353-390, 397-402, 407-414, 431- 
455 


D:16 


aa 328-394 


D:ad. 


50, 102 


2680 


ORF2577 


Coagulase 


4-18, 25-31, 35-40, 53-69, 89-102. 
147-154, 159-165. 185-202,215- 
223, 284-289. 315-322, 350-363, 
384-392, 447-453, 473-479, 517- 
523, 544-550. 572-577, 598-604, 
617-623 


C:26,G:4, 
H:8 


aa 438-5 16 
aa 505-570 
aa 569-619 


C:GSBYH16(438- 
516):3/5 

C:GSBYG24(505- 

570): 1/7 

C:GSBYL82(569- 
619):2/7 


148. 156 


2740 


ORF2515 


Hypothetical pro- 
tein 


5-44, 47-55, 62-68, 70-78, 93-100, 
128-151, 166-171.176-308 


D:4 


aa 1-59 


D:n.d. 


49, 101 


2746 


ORF2507 


homology with 
ORFl 


5-12. 15-20,43-49,94-106, 110- 
116, 119-128. 153-163, 175-180, ' 
185-191, 198-209, 244-252, 254- 
264. 266-273. 280-288. 290-297 


A:1,H:13 


aa 63-126 


A:GSBXO40(66- 
l23):8/29 


48, 100 


2797 


ORF2470 


unknown 


10-27, 37-56, 64-99. 106-i 19. 121- 
136, 139-145, 148-178, 190-216. 
225-249. 25 1-276, 292-297, 312- 
321.332-399.403-458 


B:3, E:2, 
F:13,H:3 


aa 183-200 
aa 349-363 


B:GSBXE85(183- 
200): 11/27 
F:SALAQ47(183- 
200):8/41 


47,99 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2798 


ORF2469 


Lipase (gch) 


12-35,93-99, 166-179.217-227, 
239-248, 269-276. 288-294, 296- 
320, 322-327, 334-339, 344-356, 

362-371, 375-384, 404-41 1, 433- 

^JO, *rTj T^O, "J J ^U^, ^OV T^OU, 

497-503, 516-525, 535-541, 561- 
570, 579-585, 603-622, 633-64 1 


A:4l, 
B:42, C:3. 
F:35.G:1, 
H:ll 


aa 48-136 
aa 128-172 
aa 201-258 


C:GSBYG01(48- 

136):2/6 

A:GSBXM31- 

bmdl2(128- 

188): 1 1/30 

B:GSBXEI6(I65- 

1 nv. 1 Art/1 

1 77): 10/30 

A:GSBXN20(201- 

258):8/30 

F:SALAW05(165- 
177): 13/41 


46,98 


2815 


ORF2451 


Conserved hypo- 
thetical protein 


5-32,34-49 


D:21 


aal-43 


D:n.d. 


45,97 


2914 


ORF2351 


mete 


39-44,46-80,92-98, 105-113, 118- 

123 nVI65 176-208 226-238 
240-255, 279-285, 298-330, 338- 
345, 350-357, 365-372, 397-402, 
409-415, 465-473, 488-515, 51 7- 
535, 542-550, 554-590, 593-601, 
603-620, 627-653, 660-665, 674- 
687, 698-718, 726-739 


A:1,C:14, 

F:2 


aa 386-402 


A:GSBXM 18(386- 
402): 17/29 


44, 96 


2960 


ORF2298 

L.l 


putative Exotoxin 


13-36,40-49, 111-118. 134-140, 
159-164. 173-183,208-220,232- 
241, 245-254, 262-271, 280-286, 
295-301, 303-310, 319-324, 332- 
339 


C:101, 
E;2, H:58 


aal-85 
aa 54-121 

aa 103-195 


C:GSBYG32(1- 

85)::6/7 

C:GSBYG61- 

bhe2(54-121):26/30 

C:GSBYN80(103- 

195):I3/17 


43.95 


2963 


ORF2295 


putative Exotoxin 


13-28, 40-46, 69-75, 86-92, 1 14- 
i^u, izo ij/, ijj i/^, 16^— lyj, 
199-206, 213-221, 232-238, 243- 
253,270-276,284-290 


C:3,E:3. 


aa 22-100 


C:GSBYJ58(22- 

lUU I J 


147, 155 


3002 


ORFI704 


homology with 
ORFl . 


4-21, 28-40, 45-52, 59-71, 92-107, 
123-137, 159-174, 190-202, 220- 
229. 232-241, 282-296, 302-308, 
312-331 


A:2,C:1, 

H:4 


aa 21-118 


A:GSBXL06(21- 
118):5a'52 


33,85 
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Old 


Putative fnnction 


predicted iminunogenlc aa"** 


No, of se- 


Location of 


Serum reactivity 


Seq ID no: 


aureus 


ORF 


(by homology) 




lected 


identified 


with relevant re- 


(DNA 


antigenic 


number 






clones per 


* immnno- 


gion (positive^total) 


+Prot) 


protein 








ORF and 
screen 


genic region 






3200 


ORFI331 


putative extracel- 
lular matrix bind- 
ing protein 


6-15, 22-32, 58-73, 82-88, 97-109, 
120-131, 134-140, 151-163, 179- 
185, 219-230, 242-255, 271-277, 
288-293, 305-319, 345-356, 368- 
381, 397-406, 408-420, 427-437, 
448-454, 473-482, 498-505, 529- 
535. 550-563, 573-580, 582-590. 
600-605, 618-627, 677-685, 718- 
725, 729-735, 744-759, 773-784, 
789-794, 820-837, 902-908, 916- 
921.929-935,949-955, 1001-1008, 
1026-1032, 1074-1083, 1088-1094, 
1108-1117, 1137-1142, 1159-1177, 
1183-1194, 1214-1220, 1236-1252, 
1261-1269, 1289-1294, 1311-1329, 
1336-1341, 1406-1413, 1419-1432, 
1437-1457, 1464-1503, 1519-1525, 
1531-1537, 1539-1557, 1560-1567, 
1611-1618, 1620-1629, 1697-1704, 
1712-1719, 1726-1736, 1781-1786, 
1797-1817, 1848-1854, 1879-1890, 
1919-1925, 1946-1953, 1974-1979 


Aril, 
8:11, 
C:36 


aa 5-134 


A:GSBXL07(5- 
l34):6/28 


29,81 



Table 2b: Additional immunogenic proteins identified by bacterial 
surface and ribosome display: S. aureus 

Bacterial surface display: A, IiSA250/l library in fhuA with pa- 
tient sera 1 (655)/ B, LSA50/6 library in lamB with, patient sera 
1 (484); C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera Pi (1105) ; G, LSA50/6 library in lamb 
with IC sera 1 (471); LSA250/1 library in fhiiA with patient 
sera 1 (IgA, 708) . Ribosome display: D, LSA250/1 library with IC 
sera (1686) . ** , prediction of antigenic sequences longer than 5 
amino acids was performed with the programme ANTIGENIC (Kolaskar 
and Tongaonkar, 1990) . ORF, open reading frame; CRF, reading 
frame on complementary, strand; ARF, alternative reading frame. 
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5: 

oureus 
antigcni 
c protein 


Putative function 
\Oj nvinoiugj/ 


predicted immunogenic aa^* 


No. ofse- 

clones 
per ORF 
and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 

■ cgiwii \|iusiuverlwiBI| 


Seq ID 
no* 
(DNA 
+Prot) 


ARF028 
0 


Putative protein 


7-14 


F:6 


aa 25-43 


SALAM59(25-43): 1/1 


401,402 


CRF0I4 
5 


Putative protein 


18-28. 31-37. 40-47. 51-83, 86-126 


F:5 


aaSl^O 


SALAZ40(8 1-90): 2/12 


403, 404 


CRF025 
0 


Putative protein 


4-24,26-46,49-86 


0:8 


aa 60-76 


SALAJ87(60-76): ad. 


365.378 


CRF030 
8 


Putative protein 


40-46 


A:6, B:2, 

C:47, 

E:35 


aa5-38 


A:GSBXK03(7-36):28/69 
B:GSBXD29(10-20):10/27 


391,392 


CRF033 
7 


Unknown 


4-17 


D:3 


aa 1-20 


D:n.d. 


469; 486 


CRF049 
7 


Putative protein 


4-28, 3J-53, 58-64 




aa 18-34 


GSBXF31(19-34): 1/7 


366,379 


CRF053 
8 


Unknown 


4-20 


D:7 


aa I-ll 


D:n.d. 


470; 487 


CRF075 
0 


Putative protein 


4-11, 18-24,35-40 


G:44 


aa 25-39 


SALAG92(26-39):ad. 


367,380 


CRFU4 
5 


Unknown 


4-57 


D:28 


aa 16-32 


D:n.d. 


464; 481 


CRF124 
7 


Putative protein 


4-25, 27-56 


F:6 


aa 36-46 


SALAR23(36-46):ad 


368,381 


CRF125 
6 


Putative protein 


19-25, 38-47. 55-74, 77-87 


G:5 


aa 54-67 


SALAG65(54-67):n.d. 


369,382 


CRF135 

6 


Unknown 


8-15; 18-24; 27-38 


D:5 


aa5-33 


Dui.d. 


471; 488 


CRF176 
3 


Putative protein 


4-9, 23-41,43-58,71-85 


C:3 


aa 1-22 


C:GSBYD0(1-22):1/1 


407, 408 


CRFI78 
3 


Unknown 


8-161 


D:5 


aa 76-127 


D:n.d. 


465; 482 


CRF184 

5 


Unknown 


4-28; 30-36 


D:272 


aa I-I7 


D:n.d. 


472; 489 


CRF186 
1 


Unknown 


6-U; 13-34; 36-50 


D:8 


aa4-27 


D:n,d. 


466; 483 


CRFI92 
8 


Putative protein 


4-9, 17-30 


F:9 


aa 13-22 


SALAR41(13-22): n.d. 


370,383 


CRF200 
4 


Putative protein 


18-38 


F:13 


aa 16-32 


SALAM75(16-32): n.d. 


371,384 


CRF215 
5 


Putative protein 


4-15, 30-58 


F:9 


aa 54-66 


SALAQ54(54-66):1/12 


372,385 


CRF2I8 
0 


Putative protein 


4-61,65-72, 79-95,97-106 


E:13 


aa 86-99 


GSBZE08(86-99): n.d. 


373. 386 


CRF220 
7 


Unknown 


4-13 


D:3 


aa 17-39 


D:n.d. 


473; 490 


CRF230 

5 


Putative protein 


4-9,22-33,44-60 


C:5 


aa 80-1 16 


GSBYL75(80-116):n,d. - 


374, 387 


CRF234 
1 


Putative protein 


4-23. 30-44, 49-70 


F:8 


aa 46-55 


SALA W3 1(46-5 5): n.d. 


375,388 


CaF234 
9 


Putative protein 


4-32. 39-46, 62-69, 77-83 


B:10, F:4 


aa 46-67 


GSBXC92(52-67):2;il 


376, 389 
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aureus 
antigeni 
c protein 


Putative function 
(by homology) 


predicted inununogenlc aa** 


No. of se- 

clones 
per ORP 
and 
screen 


Location of 
Identified 
Immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 
no: 
(DNA 
+Prol) 


CRF235 
6 


Unknown 


4-18 


D:3 


aa3-18 


D:n,d. 


475; 492 


CRF245 
2 


Unknown 


4-31 


D:9 


aa7-21 


D:n.d. 


476; 493 


CRF249 
8 


Putative protein 


4-29,31-41 


G:8 


aa2-l5 


SALAF30(3-15): n.d. 


377,390 


CRF255 
3 


Unknown 


4-35; 37-42 


D:4 


aa 1-20 


D:n.d. 


474; 491 


CRF257 
8 


Unknown 


5-25; 30-39 


D: n 


aa9-30 


D:n.d. 


467; 484 


CRF266 
4 


Unknown 


11-21 


D: 17 


aal-14 


D:n.d. 


477; 494 


CRF272 
9 


Putative protein 


10-41,50-57 


F:3 


aa 40-56 


SALAQ25C40-56): 1/1 


405,406 


CRF286 

3/1 


Unknown 


4-43 


D: 78 


aa 17-40 


D:n.d. 


478; 495 


CRF286 
3/2 


Unknown 


4-46 


D: 78 


aa 44-49 . 


D:n.d. 


479; 496 


CRFAOO 
2 


Unknown 


17-39;52-59 


D:3 


aa 38-55 


D:n.d. 


463; 480 


CRFNl 


Unknown 


5-20; 37-44; 52-59; 87-94; 1 16-132 


D:4 


aa 94-116 


D:n.d, 


468; 485 


ORF018 
8 


UDP-N-acctyi- 
D-mannosamine 
transferase, puta- 
tive 


11-18,43-56, 58-97, 100-118, 120- 
148, 152-171, 195-203,207-214, 
220-227, 233-244 


B:4, F:29 


aa 197-210 


SALAMl4(198-209): n.d. 


397, 398 


ORF025 
4 


Multidrug efflux 
transporter 


4-33, 35-56, 66-99, 109-124, 136- 
144, 151-180, 188-198,201-236, 
238-244, 250^260, 266-290, 294- 
306.342-377 


D:3 


aa 155-175 


D; n.d. 


297,325 


ORF030 
7 


Conserved hypo- 
thetical protein 


4-23, 25-67, 76-107, 109-148 


D:3 


aa9-44 


D: ad. 


298, 326 


ORF045 
2 


Conserved liypo- 
thetical protein 


4-35, 41-47, 55-75, 77-89, 98~113, 
116-140, 144-179, 194-215, 232- 
254, 260-273, 280-288, 290-302, 
315-323. 330-369. 372-385, 413-432 


D:5 


aa 105-122 


D: iLd. 


299, 327 


ORF045 
6 


Na+/H+Antiporter 


4-81 


D: 66 


aal-2I 


D: n.d« 


300, 328 


ORF055 
6 


Iron(IIl)dicitrate 
binding protein 


5-23, 50-74, 92-99, 107-122, 126- 
142. 152-159, 172-179, 188-196, 
211-218, 271-282 


D: 10 


aal-18 


D: n.d. 


301,329 


ORF062 
9 


Hypothetical 
Protein 


9-44. 63-69, 75-82, 86-106, 108- 
146. 153-161, 166-178, 185-192, 
233-239, 258-266. 302-307 


D:313 


aa 13-37 


D: n.d. 


302, 330 
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5: 

aureus 
antigen! 
c protein 


Putative function 
(by liomology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 
and 
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Location of 
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immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORF063 
7 


GTP-binding 
protein TypA 


10-19, 22-32, 95-105, 112-1 19, 121- 
133. 140-154, 162-174, 186-200, 
207-224, 238-247, 254-266, 274- 
280, 288-294, 296-305, 343-351, 
358-364, 366-373, 382-393, 403- 
413, 415-422, 440-447, 499-507, 
565-575,578-588 


F:3 


aaI07-U9 


F:SALAX70(107-119):10/41 


393, 395 


ORF071 
3 


Conserved 
hypottietical 

transmembrane 
protein, putative 


22-51, 53-71, 80-85. 93-99, 105- 
112, 123-146, 151-157, 165-222, 

226-236,247-270,290-296,301- 

324, 330-348, 362-382, 384-391, 
396-461,463-482, 490-515 


D:3 


aa 487 -5 13 


D: n.d. 


303, 331 


ORF078 
8 


Cell division pro- 
tein 


104-ill, 158-171, 186-197,204- 
209, 230-247, 253-259, 269-277, 
290-314, 330-340, 347-367, 378-388 


D:4 


aa 152- 178 


D:n.d 


304, 332 


ORF079 
7 


Conserved 

hypothetical 

protein 


1 1-40. 56-75, 83-102, 1 12-1 17, 129- 
147, 154-168, 174-191, 196-270. 
280-344, 354-377. 380-429, 431- 
450, 458-483, 502-520, 525-532, 
595-602, 662-669, 675-686, 696- 
702, 704-71 1 , 720-735, 739-748, 
750-756, 770-779, 793-800, 813- 
822, 834-862 


D:12 


aa 196-218 


D: n.d. 


305, 333 


ORF083 . 
6 


Celt Division Pro- 
tein 


34-91. 100-119, 126-143, 147-185, 

187-197, 319-335, 349-355, 363- 
395, 397-412, 414-422, 424-440, 
458-465, 467-475, 480-505, 507- 
529, 531-542, 548-553, 577-589, 
614-632, 640-649, 685-704, 730- 
741,744-751,780-786 


D:5 


aa 26 - 56 


D: ad. 


306,334 


ORF131 
8 


Amino acid pei^ 
mease 


1 1-21, 25-32. 34-54, 81-88, 93-99, 
105-117, 122-145, 148-174, 187- 
193, 203-218, 226-260, 265-298, 
306-3 1 8, 325-381, 393-399, 402- 
421,426-448 


D:8 


aal27-152 


D: n.d. 


307, 335 


ORFi32 
1 


Pyruvat kinase 


4-U, 50-67, 89-95, 103-109, 1 12- 

135, 139-147, 158-170, 185-204, 
213-219, 229-242, 248-277, 294- 
300, 316-323, 330-335, 339-379. 
390-402, 408-422, 431-439, 446- 
457, 469-474, 484-500, 506-513. 
517-530,538-546.548-561 


E:6 


aa 420-432 


E:0SBZE1 6(420-432):5/41 


197,216 
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c protein 
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genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 
no: 
(DNA 
+Prot) 


ORF138 
8 


LPXTG cell wall 
anchor motif 


11-31,86-91, 103-111, 175-182, 
205-212. 218-226. 242-247, 260- 
269. 279-288. 304-313. 329-334. 
355-360, 378-387, 390-399, 407- 
435, 468-486, 510-5 16, 535-547, 
574-581, 604-615, 635-646. 653- 
659, 689-696, 730-737, 802-812, 
879-89 1 , 893-906, 922-93 1 , 954- 
964. 997-1009, 1031-1042, 1089- 
1096, 1107-1120, 1123-1130, 1149- 
1162, 1176-1184, 1192-1207. 1209- 
1215, 1253-1259, 1265-1275, 1282- 
1295, 1304-1310, 1345-1361, 1382- 
1388, 1394-1400, 1412-1430, 1457- 
1462, 1489-1507. 1509-1515. 1535- 
1540. 1571-1591, 1619-1626, 1635- 
1641, 1647-1655, 1695-1701, 1726- 
1748, 1750-1757, 1767-1783, 1802- 
1807, 1809-1822, 1844-1875, 1883- 
1889, 1922-1929, 1931-1936, 1951- 
1967, 1978-1989, 1999-2008,2023- 
2042, 2056-2083, 2101-2136, 2161- 
2177 


D:3 


aa 508 -523 


D: n.d. 


308, 336 


ORF140 
2 


3,4-dihydroxy^2- 
butanone-4- 
phosphate syn- 
thase 


18-23, 32-37, 54-63, 65-74, 83-92, 
107-114, 123-139, 144-155, 157- 
164, 191-1.98,232-240,247-272. 
284-290, 295-301, 303-309, 311- 
321,328-341,367-376 


E:3 


aa 121-137 


E:GSBZB68(12I-137):7/4I 


198,217 


ORFI47 
3 


hemolysin II ' 
(LukD-Leuktoxin) 


4-36, 39-47, 57-65, 75-82, 108-1 14. 
1 19-126, 135-143, 189-195, 234- 

244, 250-257, 266-272, 311-316 


F:l 


aa 245-256 


F:SALAP76(245-256):6/4I 


199,218 


ORF152 
3 


Iron uptake regu- 
lator 


13-27. 29^4, 46-66, 68-8 1,97-116, 
138-145 


D:3 


aa 120- 135 


D: n.d. 


309,337 


ORFI70 
7 


inner membrane 
protein, 60 kDa 


4-23, 57-77, 89-103, 1 19-125, 132- 
172. 179-197.210-254,256-265. 
281-287 


F:l 


aa 104-118 


F:SALBC82(104-118):7/41 


200,219 


ORF175 
4 


amiB 


5-10, 16-24.62-69, 77-96, 100-115, 
1 17-126, 137-156. 165-183. 202- 
21 1. 215-225. 229-241. 250-260. 
267-273, 290-300, 302-308, 320- 
333, 336-342. 348-356, 375-382, 
384-389 


D:3 


aa 293-312 


D:n.d. 


310, 338 
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aureus 
antigenl 
c protein 


Putative function 
(by homology) 


predicted immuaogenic aa*"^ 


No. of se- 
lected 
clones 

per ORF 
and 
screen 


Location or 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (posltlve^total) 


Seq ID 
no: 
(DNA 
+Prot) 


ORFI78 
3 


Mip protein 
(fmtB) 


5-29, 46-52, 70-76, 8 1-87, I55-1 70, 
192-197, 206-213, 215-220, 225- 
231. 249-258, 273-279, 281-287, 
300-306, 313-319, 323-332, 335- 
341, 344-351, 3 60-3 82» 407-431, 
443-448, 459-468. 475-496, 513- 
520, 522-537, 543-550, 556-565, 
567-573, 580-585, 593-615, 619- 
631, 633-642, 670-686, 688-698, 
759-766, 768-782, 799-808, 842- 
848, 868-877, 879-917, 945-950, 
979-988, 996-1002, 1025-1036, 
1065-1084, 1101-1107, 1113-1119, 
1125-1142, 1 163-1169, 1183-1189. 
1213-1219, 1289-1301, 1307-1315, 
1331-1342, 1369-1378, 1385-1391, 
1410-1419, 1421-1427, 1433-1447, 
1468-1475, 1487-1494, 1518-1529, 
1564-1570, 1592-1609. 1675-1681, 
1686-1693, 1714-1725, 1740-1747, 
1767-1774. 1793-1807, 1824-1841, 
1920-1937, 1953-1958. 1972-1978, 
1980-1986, 1997-2011,2048-2066, 
2161-2166, 2219-2224, 2252-2257, 
2292-2298, 2375-2380, 2394-2399. 
2435-2440, 2449-2468 


F:2 


aa 850-860 


F:S ALAQ36(850-860):8/4 1 


201,220 


ORF184 
8 


Map-ND2C 
protein 


4-27,42-66,70-76, 102-107, 113- 
118, 133-138 


E:5 


aa 75-90 


E:GSBZB15(75-90):6/41 


202, 221 


ORFI89 
1 


rilx)somaI protein 
L2 (rplB) 


31-39, 48-54, 61-67, 75-83. 90-98, . 
103-119, 123-145, 160-167, 169- 
176, 182-193, 195-206,267-273 


F:4 


aa 239-257 


F:SALAV36(239-257):l9/4l 


203, 222 


ORF201 
1 


Putative drug 
transporter 


5-27, 79-85. 105-110. 138-165, 183- 
202. 204-225, 233-259, 272-292, 
298-320, 327-336, 33B-3A5, 363- 
376, 383-398, 400-422, 425-470, 
489-495, 506-518. 536-544, 549- 
554, 562-568, 584-598, 603-623 


D;5 


aa 205 - 224 


D: ad. 


311,339 


ORF202 
7 


lactase permease, 
putative 


10-33, 38-71, 73-103, 1 13-125. 132- 
147, 154-163. 170-216.222-248, 
250-269, 271-278, 287-335, 337- 
355, 360-374, 384-408, 425-442, 
453-465, 468-476,478-501, 508-529 


E:2 


aa 422-436 


E:GSBZF58(422-436):6/41 


204, 223 


ORF208 
7 


Hemolysin 11 
(putative) 


8-27. 52-59, 73-80, 90-99, 104-1 10, 
M7-124, 131-140, 189-209,217- 
232, 265-279, 287-293. 299-306 


D:3 


aa 126- 147 


D: n.d. 


312, 340 
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s, 

aureus 
antigeni 
c protein 


Putative function 
(by homology) 


predicted Immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 

and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 
no: 
(DNA 
+Prot) 


ORF209 
0 


preLukS 


8-26, 75-82, 118-126, 136-142, 163- 
177, 182-189, 205-215, 221-236, 
239-248, 268-274 


F:2 


aa 270-284 


F:SALAQ77(270-284):23M1 


205.224 


ORF209 

2 


Hemolysin II 

(preLUK.-F) 


5-22, 30-47, 58-65, 75-81, 87-92, 
99-105, 107-113, 119-126, 189-195, 
217-223, 234-244, 250-257, 266-272 


F:3 


aa 238-253 


F:SALAQ67(237-252):10/4l . 


206. 225 


ORF210 
7 


Multidrug 
resistance protein 
(putative) 


1 0-28, 30-43, 50-75, 80-1 1 3, 1 1 6- 
125, 136-167, 170-191, 197-245, 
253-329, 345-367, 375-396 


D: 9 


afl54 - J04 


D: n.d. 


313,341 


ORF219 

2 


Transcriptional 
regulator GntR 
family, putative 


20-31, 46-52, 55-69, 74-79, 89-97, 
108-113, 120-128, 141-171, 188-214 


D:3 


aa 15-35 


D: n.d. 


314. 
342 


ORF230 
5 


Amino acid pet^ 
mease 


25-79, 91-103, 105-127, 132-149, 
158-175, 185-221,231-249.267- 
293, 307-329. 336-343. 346-359, 
362-405, 415-442, 446-468 


D; 53 


aa 363 - 393 


D:ad. 


315, 343 


ORF232 
4 


Citrate dransporter 


10-77, 85-96, 99-109, 111-138, 144- 
155, 167-176, 178-205. 225-238. 

241-247, 258-280, 282-294, 304- 
309, 313-327, 333-383, 386-402, 
405-422, 429-453 


D:7 


aa 37-83 


D: ad. 


316,344 


ORF242 
2 


Anion transporter 
family protein 


7-26, 28-34, 36-53, 55-73, 75-81. 
87-100, 108-117, 121-138, 150-160, 
175-181, 184-195,202-215,221- 
247, 265-271, 274-314, 324-337, 
341-412, 414-423, 425-440, 447- 
462,464-469 


D: 16 


aa 275 -295 


D: n.d. 


317,345 


ORF255 
3 


SirA 


5-22,54-78,97-103, 113-123, 130- 
148, 166-171. 173-180, 192-201, 
254-261, 266-272, 310-322 


D:3 


aa 1 -22 


D: n.d. 


318,346 


ORF255 
5 


ornithine cyclode- 
QminasG 


20-35,37-50, 96-102, 109-120. 123- 
137, 141-150, 165-182,206-224, 
237-256, 267-273, 277-291-, 300- 
305.313-324 ■ 


£:2 


aa 32-48 


E:GSBZB37(32-48): 11/41 


207, 226 


ORF255 

8 


Multidrug resis- 
tance efflux pro- 
ten, putative 


1 1-63, 79-129. 136-191, 209-231. 
237-250, 254-276. 282-306, 311- 
345,352-373,376-397 


D:8 


aa84-100 


D: n.d. 


319, 347 


ORF26I 
0 


CapSM 


4-30, 34-40, 79-85. 89-98. 104-1 18. 

124-139, 148-160, 167-178 


D: 13 


oa 114- 141 


D: n.d. 


320, 348 


ORF26I 
3 


Cap5P (UDP-N- 

acetylglucosaminc 

2-epimenise) 


4-9, 1 7-24, 32-38, 44-54, 68-82, 
89-95. 101-120. 124-131. 136-142. 
145-157, 174-181, 184-191, 196- 
204. 215-224, 228-236. 243-250, 
259-266, 274-281. 293-301, 314- 
3 1 9. 325-33 1 , 355-367, 373-378 


B:3, F:ll 


aa 321-341 


F:SALAU27(325-337):9/41 


208, 227 
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aureus 
antigen! 
c protein 


Putative function 
(by homology) 


predicted immunogciuc aa** 


No. of se- 
lected 
clones 

per ORF 
and 
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identified 
immuno- 
genic region 


Serum reactivity with relevant 
region 0>ositive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORI^62 
8 


Hypothetical pro- 
tein 


9-15, 28-36, 44-62, 69-88, 98-104. 
II1-J36, J39-149, 177-186, 195- 
217, 224-236, 241-257, 260-278, 
283-290, 292-373, 395-408, 41 1- 
443, 465-472, 475-496, 503-520, 
552-559, 569-589. 593-599, 607- 
613, 615-636, 648-654, 659-687, 
689-696, 721-733. 738-759. 783- 
789, 795-801. 81 1-823. 827-836, 
839-851, 867-875, 877-883, 890- 
898, 900-908, 912-931, 937-951, 
961-992,994-1002, 1005-1011, 
1016-1060, 1062-1074, 1088-1096, 
1101-1123, 1137-1153, 1169-1192, 
1210-1220, 1228-1239, 1242-1251, 
1268-1275, 1299-1311, 1322-1330, 
1338-1361, 1378-1384, 1393-1412, 
1419-1425, 1439-1459, 1469-1482, 
1489-1495, 1502-1519, 1527-1544, 
1548-1555, 1600-1607, 1609-1617, 
1624-1657, 1667-1691, 1705-1723, 
1727-1742, 1749-1770, 1773-1787, 
1804-1813, 1829-1837, 1846-1852, 
1854-1864, 1869-1879, 1881-1896, 
1900-1909. 1922-1927, 1929-1935, 
1942-1962, 1972-2005,2009-2029, 
2031-2038, 2055-2076, 2101-21 14, 
21 17-2124, 2147-2178, 2188-2202, 
2209-2217,2224-2230, 2255-2266, 
2271-2280, 2282-2302, 2307-2316, 
2319-2324,2379-2387 


F:6 


aa 694-708 
aa 790-800 
aa 1288- 
1305 


F:SALBD82(1288-I303):9/41 


209, 228 


ORF264 
4 


PTS system, su- 
crose-specific 
IIBC component 


8-15, 24-30, 49-68, 80-93, 102-107, 
126-147, 149-168, 170-180, 185- 
193, 241-305. 307-339, 346-355. 
358-372, 382-390, 392-415, 418- 
425, 427-433, 435-444, 450-472 


F:4 


aa 106-159 


F:SAtA\V60(106-125):3/41 


210, 229 


ORF265 
4 


Oligopeptide ABC 
transporter, puta- 
tive 


5-61,72-84. 87-99, 104-109, 124- 

145, 158-170, 180-188, 190-216, 
223-264, 270-275, 296-336, 355-372 


D:5 


aa 182-209 


D: n.d. 


321.349 


ORF266 
2 


maltose ABC 
transporter, puta- 
tive 


4-21. 71-79, 99-105, 110-121, 143- 
161, 199-205, 219-235, 244-258, 
265-270, 285-291, 300-308, 310- 
318, 322-328, 346-351, 355-361, 
409-^16 


F:l 


aa 306-323 


F:SALBC05(306-323):2/41 


211,230 
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aureus 
sntigeiti 
c protein 


Putative fancClon 
(by homology) 


predicted immunogenic oa** 


No. of se- 
lected 
clones 

per ORF 
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screen 
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identified 
tnimuno— 

genie region 


Serum reactivity vvith relevant 
region Ol>ositive/total) 


SeqTD 

no: 
(DNA 
+Prot) 


ORF27 1 
0 


soibUol 
dehydrogenase 


A 1 in Al\ \\\ 111 (to t At\ 

4-12, oi-l n, 1 17--138, 140- 
!53, 161-180, 182-207,226-235, 

237-249, 253-264, 267-274, 277- 
292, 3 1 1-323 


B:2, F:4 


aa 244—257 


F:S ALAX93(249-256):6/4 1 


212, 231 


ORF274 
2 


Hypothetical pro- 
tein 


4-4i, 49-56, 6l-o7, 75-82, 88-104, 
114-125, 129-145, 151-165, 171- 
178, 187-221,224-230,238-250, 

252-275, 277-304, 306-385 


D: 188, 
H:4 


aa 303 - 323 


D; ad. 


322, 350 


ORF278 
0 


bmQ 


4-29, 41-63, 74-95, 97-103, 107- 
1 89, 1 93-209, 220-248, 260-270, 
273-299, 301-326, 328-355, 366- 
397, 399-428 


D: 3 


aa 26 - 40 


D: n.d 


323, 351 


ORF280 
6 


Phage related pro- 
tein 


10-17, 23-29, 31-37, 54-59, 74-81, 
102-115, 127-137, 145-152, 158- 
165, 178-186, 188-196,203-210, 
221-227, 232-237 


F:3 


aa 104-1 16 


F:SALBC34:1/1 


213,232 


ORF290 
0 


Conserved hypo- 
thetical protein 


4-27, 34-43, 62-73, 81-90, 103-116, 
1 25- 1 36, 1 80-205, 213-21 8, 227- 
235, 238-243, 251-259, 261-269, 
275-280, 284-294, 297-30S, 312- 
342, 355-380, 394-^08, 433-458, 
470-5)0,514-536,542-567 


D:24 


aa 360 -376 


D:n.d, 


324, 352 


ORF293 
I 


conserved 

hypothetical 

protein 


4-19, 43-54, 56-62, 84-90, 96-102, 
127-135, 157-164, 181-187 


E:6 


aa 22-37 


E:GSBZA13(22'-37>.7/4l 


214, 233 


8 


CXOIQaIII a 


/— ly, iO^jy, 4**— jj, JO OV, oz— So, 

91-107, 129-141, 149-155, 165-178. 
188-194 


r.l 


aa loo 






ORF297 
0 


Surface protein, 
putative 


9-23, 38-43, 55-60, 69-78, 93-101, 
103-U2, 132-148, 187-193,201- 
208, 216-229, 300-312, 327-352, 
364-369, 374-383, 390-396, 402- 
410, 419-426, 463-475. 482-491 


H:5 


aaI-70 


H:GSBYU66: n.d. 


399,400 



Table 2c: Immunogenic proteins identified by bacterial surface 
and ribosome display: S. epidexmidis* 

•Bacterial surface display: A, LSE150 library in fhuA with patient 
sera 2 (957); B, LSE70 library in lamB with patient sera 2 
(1420>; LSE70 library in lamB with patient sera 1 (551), Ri- 
bosome display: D, LSE150 inpMZVL4.31 with P2 (1235); **, predic- 
tion of antigenic sequences longer than 5 amino acids was 
performed with the programme ANTIGENIC (Kolaskar and Tongaonkar, 
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1990) . ORF, open reading frame; ARF, alternative reading frame; 
CRF, reading frame on complementary strand. ORF, open reading 
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s. 

cpidermidl 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa"*"* 


No. of 

selected 
clones 

per ORF 

and 
screen 


Location of 
identifled 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ARH)172 


cation-transport- 
ing ATPase, EI~ 
E2 family 


4-34, 37-43 


D:6 


aa3-32 


D:nd 


497, 
548 


ARF0183 


condensing en- 
zyme, putative, 
FabH-related 


4-22, 24-49 


D:4 


aal-52 


D:nd 


498, 
549 


ARF2455 


NADH 

dehydrogenase, 
putative 


4-29 


D:3 


aal-22 


D:nd 


499. 
550 


CRFOOOl 


Unknown 


4-14, 16-26 


D:3 


aa5-21 


D:nd 


500, 
551 


CRP0002 


Unknown 


4-13, 15-23, 36-62 


D:5 


aa21-70 


D:nd 


501, 
552 


CRF0003 


Unknown 


4-12, 14-28 


D:3 


aa4-31 


D:nd 


502, 
553 


CRF0004 


Unknown 


5-15, 35-71,86-94 


D:4 


aa31-72 


D:nd 


503, 
554 


CRF0005 


Unknown 


8-26, 28-34 


D:3 


aa:9-33 


D:nd 


504, 


CRF0006 


Unknown 


4-11,15-28 


D:3 


aalO-22 


D:nd 


505, 
556 


CRF0007 


Unknown 


4-19, 30-36 


D:3 


aa 7-44 


D:nd 


506, 
557 


CRF0008 


Unknown 


10-48 


D:4 


aa:9-44 


D:nd 


507, 
558 


CRF0009 


Unknown 


41883 


D:3 


aa5-14 


D:nd 


508, 
559 


CRF0192 


Putative protein 


4-23.25-68 * 


C:4 


aa 15-34 


C:GSBBM10(I5-34): n.d. 


445, 
446 
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s. 

epidermldi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa*^ 


No. of 
selected 
clones 
per ORF 

and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (posiltve/total) 


Seq ID 

no: 
(DNA 
+Prot) 


CRF0275 


Putative protein 


4-40,49-65 


B:5 


aa 35-68 


B:SELAK28(35-^8): n.d. 


447, 
448 


CRF0622 


Putative protein 


4-12, 17-57. 62-70. 75-84, 86-100 


C:4 


aa 75-99 


C:GSBBR74(76-99):n.d. 


449, 
450 


CRF0879 


Putative protein 


4-14. 38-44 


A:3, B:10 


aa9-40 


B:SELAC39(10-40): n,d. 


451, 
452 


CRF1004 


Putative protein 


4-40 


A:3,B:5 


aa 29-65 


B:SELAI63(35~63): n.d. 


453, 
454 


CRF2248 


Putative protein 


4-10. 19-40. 53-64. 74-91 


C:30 


aa 74-111 


C:GSBBN64{16-35): n.d. 


455, 
456 


CRF2307 


Putative protein 


4-19.35-41.80-89 • 


A: 19 


aa 41-87 


A:SEFAL47(4l-87):n.d. 


457. 
458 


CRF2309 


Putative protein 


15-21 


B:6 


aa4-l6 


B:SELAU)2(4-16): n.d. 


459, 
460 


CRF2409 


Putative protein 


6-25 


B:6 


aa2— 24 


B:SELAB48(5-24): md 


461, 
462 


ORF0005 


hypothetical pro- 
tein 


13-27,33-67,73-99,114-129, 132- 
158, 167-190. 193-234. 237-267. 
269-299.316-330,339-351,359- 

382, 384-423 


D:3 


aal05-i28 


DlIMl 


509, 
560 


ORF0008 


Streptococcal he- 
magglutinin 


9-14, 16-24, 26-32, 4 1-50, 7 1-79. 
90-96. 177-184, 232-237, 271-278, 
293-301, 322-330, 332-339, 349- ' 
354, 375-386, 390-396, 403-409, 
453-459, 466-472, 478-486, 504- 
509, 518-525. 530-541, 546-552. 
573-586. 595-600, 603-622, 643- 
660, 668-673, 675-681, 691-697, 
699-711. 713-726, 732-749, 753- 
759, 798-807, 814-826, 831-841, 
846-852, 871-878, 897-904, 921- 
930.997-1003. 1026-1031. 1033- 
1039, 1050-1057, 1069-1075, 1097- 
1 103, 1 105-1 1 1 1 , 1 134-1139, 1 141- 
1147, 1168-1175, 1177-1183, 1205- 
1211, 1213-1219, 1231-1237, 1241- 
1247, 1267-1273, 1304-1309, 1311- 
1317, 1329-1335, 1339-1345, 1347- 
1353. 1382-1389, 1401-1407, Mil- 
Mi?, 1447-1453, 1455-1461. 1483- 
1489. 1491-1497. 1527-1533, 1545- 
1551, 1556-1561, 1581-1587, 1591- 
1597, 1627-1638, 1661-1667, 1684- 
1689, 1691-1697. 1708-1715, 1719- 
1725, 1765-1771, 1813-1820. 1823- 
1830, 1835-1856 


B:2 


aa 895-926 


B:SELAF79(895-926): 7/12 


239, 
268 
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s. 

epidemtidi 
$ antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 
screen 


Location of 
Identified 
Immuno- 
genic region 


Serum reactivity with relevant 
rcgjion (podtive^total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF0038 


extracellular 
elastase precursor 


6-25, 29-35. 39-45, 64-71, 82-88, 
96-102, 107-113, 119-131, 170-176, 
186-192. 196-202.215-220,243- 
248, 302-312, 345-360, 362-371, 
378-384, 458-470, 478-489, 495- 
504 


C:6 


aa 136-165 


C:GSBBN08(1 36-165): 1/1 


353,359 


ORF0099 


hypothetical 
protein 


6-18, 31-37. 42-49, 51-67, 73-85. 
87-93. 102-109, 119-126, 150-157. 
170-179; 185-191. 204-214.217- 
223,237-248, 269-275,278-316, 
320-340, 359-365 


D:5 


aa2l8-265 


D:hd 


510, 
561 


ORFOIOI 


hypothetical 

protein 


4-10, 15-27. 67-94, 123-129, 167- 
173, 179-184, 187-198,217-222, 
229-235, 238-246 


D:18 


aa26-109 


D:nd 


511. 

562 


ORF0121 


C4— dicaiboxylate 
transporter, an- 
aerobic, putative 


4-20, 24-62, 73-86, 89-106, 1 10- 
122. 131-164, 169-193. 204-213, 
219-236, 252-259, 263-281, 296- 
306, 318-324. 328-352. 356-397, 
410-429 


D:5 


aa323-379 


D:nd 


512, 
563 


ORF0143 


amino acid per- 
mease 


25-79, 91-103, 105-127, 132-150, 
157-174, 184-206.208-219.231- 
249, 267-294, 310-329, 336-343, 
346-405,417-468 


D:35 


aa247-339 


D-.nd 


513, 
564 


ORF0I62 


linniunodominant 
Antigen A 


4-27. 35-45, 52-68. 83-89, 1 13-1 19. 
133-150, 158-166, 171-176. 198- 
204.219-230 


A:ll, 
B:ll; 
C:153 


aa 90-227 


B:SELAA19(I00-118): l/l 
B:SELAE24(I70-190): 11/12 


240, 
269 


ORF0201 


capa protein, 
putative 


10-17, 27-53, 81-86.98-105, 126- 
135, 170-176, 182-188.203-217, 
223-232. 246-252, 254-269, 274- 
280, 308-314 


D:9 


aall-53 


D: nd ! 


514, 
565 


ORf0207 


Ribokinasc (rfosK) 


5-11. 15-23, 47-55. 82-90. 98-103, 
108-114. 126-132. 134-156. 161- 
186, 191-197.210-224,228-235, 
239-248, 258-264, 275-290 


B:10 


aa 20-45 


B:SELAQ30 (20-45); 12/12 


241, 
270 


ORF0288 


LrgB 


7-28,34-56.68-119, 127-146, 149- 
180, 182-189. 193-200.211-230 


D:4 


aal 12-149 


D: nd 


515, 
566 
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s. 

epidermidi 
s antigenic 
protein 


PuCfldve function 
(by homology) 


predicted Immunogenic aa** 


No. of 
selected 
clones 
per ORF 

and 
screen 


Location of 
identified 
immuno- 

geidc region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot). 


ORF0304 


Herpesvirus 
saimiri ORF73 
homolog, putative 


8-16,30-36,83-106, 116-122. 135- 
143. 152-165, 177-188.216-225 


D:8 


aa69-ll7 


D:nd 


516, 
567 


ORF0340 


nitrate transporter 


7-21.24-93, 101-124. 126-139. 
141-156, 163-179, 187-199.202- 
242, 244-261, 267-308. 313-322, 

340-353, 355-376 


D:5 


aa238-309 


D:nd 


517, 
595 


ORF0346 


hypothetical pro- 
tein 


8-27.65-73. 87-93,95-105 


D:8 


aal-29 


D:nd 


518, 
568 


ORF035S 


conserved 

hypothetical 

protein 


5-30, 37-43. 57-66. 85-94, 103-1 11. 
118-125 


C:5 


aa 63-86 


C:GSBBL39(63-86):l/l 


354, 
360 


ORF0356 


conserved hypo- 
thetical protein 


4-14,21-53,60-146, 161-173, 175- 
182,190-198, 200-211 


D:5 


aa51-91 


D:nd 


519, 
569 


ORF0406 


hypothetical pro- 
tein 


12-32, 35-63, 68-102, 106-137, 
139-145, 154-168. 173-185,203- 
222. 230-259. 357-364, 366-374 


D:19 


aal-48, 
aa69-102 


D.-od 


520, 
570 


ORF0425 


amino acid per- 
mease 


40-58. 75-86, 93-1 10, 1 17-144, 
150-173, 199-219, 229-260.264- 
300, 317-323. 329-356, 360-374, 
377-390, 392-398, 408-424, 427- 
452 


D:3 . 


aa40 1-440 


D:nd 


521. 
571 


ORF0442 


SceB precursor 


7-22, 42-48, 55-66. 83-90, I09-1 18, 
136-141 


C:38 


aa 60-102 


C:GSBBM60(65-84):1/1 


355, 
361 . 


ORF0448 


SsaA precursor 


6-25, 39-47. 120-125, 127-135, 
140-148, 157-168, 200-208, 210- 
220, 236-243,245-254 


C:170 


aa 15-208 


C:GSBBN58(81-105):1/1 

C:GSBBL13(167-184):l/l 

C:GSBBL25(22-45):1/1 


356, - 
362 


ORF0503 


Ribosoma! protein 
L2 


31-39, 48-54. 61-67, 75-83, 90-98, 
103-115. 123-145. 160-167, 169- 
176. 182-193, 195-206,267-273 


A:1,B:3 


aa 212-273 


B:SElAA47(238-259): 12/12 


242, 
271 


ORF0551 


Conserved hypo- 
thetical protein 


5-25, 29-36, 45-53, 62-67, 73-82, 
84-91,99-105. 121-142, 161-177, 
187-193. 203-224, 242-251. 266- 
271,278-285 


A:I6,B:9 


aa 162-213 


B:SELAL12(164-197): 8/12 


243, 
272 


ORF0556 


hypothetical pro- 
tein 


4-24, 30-41 , 43-68, 82-90, 107-1 14, 
123-143, 155-168 


D:3 


aal-26 


D:nd 


522, 
596 
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Putative function 


predicted immunogenic aa^"^ 


No. of 


Location of 


Serum reactivity with relevant 


SeqlD 


epidermidi 


(by homology) 




selected 


identlfled 


•region (positive/total) 


no: 


s antigenic 






clones 


immuno- 




(DNA 


protein 






per ORF 
and 
screen 


genic region 




+Prot) 


ORF0623 


Fumble, putative 


10-17» 32-38, 55-72, 77-84, 88-96, 
126-134, 152-160, 176-185, 190- 
203, 20S-214, 2 17-225, 233-252, 
257-262 


A: 10, 
B:12;C:I 


aa 95-150 


B:SELAB86(95-128):3/12 


244, 
273 


ORF0740 ' 


Hypothetical pro- 


18-24, 47-61, 69-83. 90-96. 125- 


B:3 


aa 1093- 


B:SELAB23( 1097-1 1 14): 7/12 


245, 




tein 


132, 140-163, 171-188, 222-249, 
281-296. 305-315, 322-330, 335- 
351, 354-368, 390-397, 41 1-422, 
424-431, 451-469, 479-485, 501- 
507, 517-524,539-550, 560-568, 
588-599, 619-627, 662-673, 678- 
689, 735-742, 744-749, 780-786, 
797-814, 821-827, 839-847, 857- 
863, 866-876, 902-91 1, 919-924, 
967-982, 1005-1015, 1020-1026, 
1062-1070, 1078-1090, 1125-1131, 
1145-1150, U64-U82, 1208-1213, 
1215-1234, 1239-1251, 1256-1270, 
1298-1303, 1316-1325, 1339-1349, 
1362-1369. 1373-1384, 1418-1427, 
1440-1448, 1468-1475, 1523-1532, 
1536-1542, 1566-1573, 1575-1593, 
1603-1619, 1626-1636, 1657-1667, 
1679-1687, 1692-1703, 1711-1718. 
I740-I746, 1749-1757, J760-I769, 
1815-1849, 1884-1890, 1905-1914, 
1919-1925, 1937-1947, 1955-1963. 
1970-1978, 2003-2032, 2075-2089, 
2117-2124,2133-2140,2146-2151, 
2161-2167. 2173-2179, 2184-2196, 
2204-2220, 2244-2254, 2259-2264, 
2285-2296, 2300-2318. 2328-2334, 
2347-2354, 2381-2388. 2396-2408, 
2419-2446, 2481-2486, 2493-2500, 
2506-2516, 2533-2540, 2555-2567, 
2576-2592, 2599-2606, 2615-2639, 
2o47-2o55 




1114 




274 


ORF0757 


hypothetical 
protein 


13-20. 22-28, 33-40, 60-76, 79-86, 
90-102, 112-122, 129-147, 157-170, 
178-185, 188-193,200-205,218- 
228, 234-240, 243-250, 265-273, 
285-291, 310-316, 330-348. 361- 
380, 399-^05, 427-446. 453-464 . 


C:6 


aa 260-284 


C:GSBBN01(260-284):1/1 


357. 
363 
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s, 

epidermidi 
s antigenic 
protein 


Putative Tunction 
(by homology) 


predicted Immunogenic aa** 


No. of 
selected 
clones 

per ORF 
and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF09I2 


DNA mismatch 
repair protein 


9-16, 28-39, 47-56, 69-76. 104-121, 
124-130. 137-144. 185-195, 199- 
214, 238-243. 293-307. 317-337, 
35 1-370, 385-390, 41 1-428. 472- 
488, 498-516, 5 18-525, 528-535, 
538-545, 553-559. 563-568. 579- 
588, 592-607, 615-622, 632-638, 
641-648, 658-674, 676-705, 709- 
720. 727-739, 742-750, 753-760, 
768-773, 783-788, 81 1-819, 827- 
838 


A:25 


aa 242-304 


SEFAT3 1(242-290): n.d. 


441. 
442 


ORF0923 


GTP-binding 
protein 


4-10, 18-27, 42-55, 64-72, 77-92, 
114-126, 132-157, 186-196, 206- 
217, 236-243, 257-280, 287-300, 
306-312, 321-328, 338-351, 360- 
367, 371-382, 385-399 


B:13 


aa 144-163 


B:SELAD55(15 1-163): 8/12 


246, 
275 


ORF0979 


Conserved hypo- 
thetical protein 


4-28, 44-5 1 , 53-84. 88-107, 1 13- 
192 


A:9, B:18 


aa 12-51 


B:SELAH01 (26-49):5/l 2 


247, 
276 


ORF0982 


sodium/alanine 
symporter(alsT) 


13-21. 24-50, 73-84, 91-118, 126- 
133. 142-149, 156-175. 189-249, 
25 1-273, 294-332. 339-347. 358- 
38 1, 393-413. 425-448, 458-463 


0:3 


aa277-305 


D:nd 


523,- 
572 


ORF1230 


Signal peptidase I 


6-33, 44-59. 61-69, 74-82, 92-98, 
133-146, 163-175 


D:!4 


aa 1-53 


D: nd 


524. 

573 


ORF1232 


Exonuclease 
RexA 


4-12. 16-32, 36-48, 50-65, 97-127. 
136-142, 144-165. 176-190, 196- 
202, 21 1-222. 231-238, 245-251, 
268-274, 280-286, 305-316, 334- 
356, 368-376, 395-402, 410-417, 
426-440, 443-449, 474-486, 499- 
508, 510-525, 540-549, 568-576. 
608-6 1 7, 624-639, 646-661 , 672- 
678. 688-703, 706-717. 727-734, 
743-755, 767-773, 783-797. 806- 
814, 830-839, 853-859, 863-871. 
877-895, 899-918, 935-948, 976- 
990, 998-1007, 1020-1030, 1050- 
1062, 1070-1077, U 1 1-i 125, U37- 
1149, 1153-1160,1195-1211 


B:6 


aa 188-219 


B:SELAA13(188-216): n.d. 


443, 
444 


ORF1284 


permease PcrM, 
putative 


10-60, 72-96. 103-109. 127-133, 
146-177, 182-189. 196-271, 277- 
289, 301-319. 323-344. 347-354 


D:27 


aa55-106 


D:nd 


525, 
574 
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& 

epidermidl 
s antigenic 
protein 


Putative function 
(by liomology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqlD 

no: 
(DNA 
+Prot) 


ORF13I9 


2-oxoglutarate 
decarboxylase 
(mcnD) 


9-31, 36-45, 59-67, 71-81, 86-94, 
96-107, 1 1 1-122, 127-140, 153-168, 
180-211, 218-224, 226-251, 256- 
270, 272-289, 299-305, 3 10-323. 
334-341, 345-353, 358-364, 369- 
379, 384-390, 396-4 1 0. 4 1 7-423. 
429-442, 454-464. 470-477, 497- 
505, 540-554 


B:5;C:1 


aa 400-413 


B:SELAF54(404-413): 11/12 


248. 
277 


ORF1326 


autolysin AtlE 
(lytD) 


6-25.40-46.75-81, 150-155.200- 
205, 237-243, 288-295, 297-306, 
308-320, 341-347. 356-363, 384- 
391, 417-429. 440-452. 465-473. 
481-514, 540-546, 554-560, 565- 
577, 585-590, 602-609, 611-617, 
625-634. 636-643. 661-668, 676- 
684, 718-724. 734-742, 747-754, 
766-773, 775-781, 785-798, 800- 
807, 825-832, 840-857, 859-879, 
886-892, 917-923, 950-956, 972- 
978, 987-1002, 1028-1035. 1049- 
1065, 1071-1099, 1111-1124, 1150- 
1172, 1185-1 190, 1 196-1207, 1234- 
1241, 1261-1271, 1276-1281, 1311- 
1320, 1325-1332 


B:7; C:5 


aa 1282- 
1298 


B:SELAD20(1282-1298): 10/12 


249, 
278 


ORFI333 


quinol oxidase 
polypeptide iv (cc 
1.9.3 .-) (quinol 
oxidase aa3-600, 
subunit qoxd) 


4-27.33-55, 66-88 


D:4 


aa3-93 


D:nd 


526, 

575 


ORF1356 


hypothetical pro- 
tein 


9-36,44-67, 74-97, 99-149, 161- 
ISI, 189-198,211-224, 245-253, 
267-273, 285-290, 303-324. 342- 
394, 396-427 


D:32 


aa54-95 


D: nd 


527, 
597 


ORFI373 


dihydrolipoamide 


33-39,42-78, 103-109, 126-136, 

184-191 225-232 258-279 287- 
294, 306-315, 329-334, 362-379, 
381-404,425-430 


A:3,B:1 


aa 124-188 


A:SEFAP57(124-188): 2/12 


250, 
279 


ORF1381 


h>'pothetical pro- 
tein 


21-45.62-67, 74-106. 108-142, 
154-160, 230-236, 245-2S1, 298- 
305 


D:5 


aa7-44 


Drnd 


528. 
576 
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s. 

qjidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
Identifled 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Scq ID 

no: 
(DNA 
+Prot) 


ORFU20 


Muts2 pmtcin, 
putative 


8-32, 34-41, 46-55. 70-76, 81-89, 
97-115, 140-148, 153-159. 165-171, 
175-188. 207-239, 256-276, 280- 
289, 297-319, 321-335, 341-347, 
352-360. 364-371,384-411.420- 
440, 449-460, 495-502. 505-516. 
560-566, 573-588, 598-605. 607- 
614, 616-624, 674-694, 702-717 


B:7 


oa 581-608 


B:SELAM40(58 1-604); 9/12 


251, 
280 


ORF1443 


ceil division 
protein (dtvIB) 


61-66, 111-117, 148-155, 173-182, 
194-224, 263-293, 297-303, 313- 
321, 334-343, 345-356, 375-381, 
384-395. 408-429. 448-454 


D:4 


aa 175-229 


D:nd 


529, 
577 


ORFI500 


Cell division pro- 
tein FtsY 


100-107, 154-167. 182-193.200- 
206, 223-231, 233-243, 249-257, 
265-273, 298-310, 326-336. 343- 
362. 370-384 


A:2, 3:3 


aa 77-182 


B:SELAP37a39-l62): 9/12 


252, 
281 


ORF1665 


amino acid ABC 
transporter, 
pennease protein 


4-25, 44-55, 66-76, 82-90, 93-99, 
104-109, 176-209,227-242,276- 
283, 287-328, 331-345, 347-376, 
400-407. 409-416, 418-438, 441- 
474 


D:5 


aal-52 


D:nd 


530, 
578 


ORF1707 


putative host cell 
surface-exposed 
lipoprotein 


12-31.40-69, 129-137. 140-151. 
163-171, 195-202,213-218 


D:4 


aa 20-76 


D:nd 


531, 
598 


ORF1786 


D-3- 

phosphoglycerate 

deliydrogenase, 

putative 


4-10, 16-32, 45-55, 66-78, 87-95, 
103-115, 118-124, 135-150, 154- 
161, 166-174, 182-193, 197-207, 
225-231, 252-261, 266-304, 310- 
315, 339-347, 351-359, 387-402, 
41 1-423, 429-436, 439-450, 454- 
464, 498-505, 508-515 


D:5 


aa40a-442 


D:nd 


532, 
579 


ORF1849 


yhjN protein 


8-51, 53-69, 73-79, 85-132, 139- 
146. 148-167. 179-205. 212-224, 
231-257. 264-293, 298-304, 309- 

317, 322-351 


D:5 


aa254-301 


D: nd 

i ! 


533. 
580 



wo 02/059148 



- 87 - 



PCTAEP02/00546 



epidermitli 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa*"* 


No. of 
selected 

clones 
per ORF 
and 
screen 


Location of 
identified 
Immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORFi877 


protein-export 
membrane protein 
SecD(secD-l) 


6-19,26-39.41-51. 59-67. 72-85, 
91-98, 104-111, 120-126, 147-153, 
158-164, 171-178. 199-209,211- 

218, 233-249, 251-257, 269-329, 
362-368, 370-385, 392-420, 424- 
432, 454-489, 506-523, 534-539, 
550-556. 563-573, 576-596, 603- 
642, 644-651. 655-666, 685-704, 
706-733,747-753 


D:7 


aa367-409 


D:nd 


534, 
581 


ORFI912 


unknown con- 
served protein 
(conserved) 


23-35, 37-70, 75-84, 90-1 12. 129- 
135, 137-151, 155-180, 183-209, 
21 1-217, 219-225, 230-248, 250- 
269, 274-284, 289-320, 325-353, 
357-371, 374-380, 384-399, 401- 
411, 


D:4 


aal31-187 


D:nd 


535, 
582 


ORF2015 


Trehalose-6- 

phosphate 

hydrolase 


8-17, 30-54, 82-89,94-103, 157- 
166, 178-183, 196-204,212-219, 
222-227, 282-289, 297-307, 345- 
364, 380-393, 399-405, 434-439, 
443-449, 453-475, 486-492. 498- 
507,512-535,538-548 


A:3, B:8 


aa 465-498 


B:SELAH62(465-498): 5/12 


253, 
282 


ORF20I8 


G!ucose-6- 
phosphate 1-DH 


4-16, 21-27, 39-51, 60-69, 76-83, 
97-118. 126-132, 159-167, 171-177. 
192-204, 226-240, 247-259, 281- 
286, 294-305, 314-320, 330-338, 
353-361, 367-372, 382-392, 401- 
413, 427-434, 441-447. 457-463 


B:17 


aa 250-287 


B:SELA119(250-279): 3/12 


254, 
283 


ORF2040 


LysM domain 
protein protein 


51-56, 98-108, 128-135, 138-144, 
152-158, 177-192,217-222, 232- 
251, 283-305, 406-431, 433-439 


D:23 


aa259-331 


D:nd 

\_ j 


536, 
583 


ORF2098 


PilB related 
protein 


13-18. 36-43. 45-50, 73-79, 95-100, 
111-126. 133-139 


A:60 


aa 1-57 


A:SEFAQ50(15-57): 5/12 


255, 
284 


ORF2139 


50dium:sulfate 
symportcr family 
protein, putative 


7-12,22-97, 105-112, 121-128, 
130-146, 152-164, 169-189, 192- 
203, 21 1-230, 238-246, 260-281, 
304-309, 313-325. 327-357, 367- 
386, 398-444, 447-476, 491-512 


D:4l 


aa42-ll8 


D: nd , j ._ _ ( 


537, 
584 
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epldermldl 
s antigenic 
protein 


Putative function 
<by liomology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORF2172 


SceB precuisor 

(lytE) 


4-23. 28-34, 38-43, 45-51, 63-71, 
85-96,98-112. 118-126, 167-174, 
179-185,219-228, 234-239. 256- 

263 


A:438. 
B:40, D:4 


aa6-215 


B:SELAH53(1 88-209): 3/12 


256, 
285 


ORF2200 


zinc ABC 
transporter, 
permease protein, 
putative 


4-31, 33-40, 48-64, 66-82, 92-1 14, 
i 18-133, 137-159, 173-246, 248- 
266 


D:I9 


aal62-225 


D: nd 


538, 
585 


ORF2248 


membrane protein. 


4-U, 17-34, 72-78, 127-137, 178- 


D:17 


aal-59. 


D:nd 


539, 




MmpL femiiy. 


227, 229-255, 262-334, 352-380, 




aal59-225. 




586 




putative 


397-405, 413-419, 447-454, 462- 
467, 478^90, 503-509, 5 1 7-558, 
560-568, 571*576, 582-609. 623- 
629, 631-654, 659-710, 741-746, 
762-767, 771-777, 788-793, 856- 
867 




aa634-674 




Li 

-'• i 


ORF2260 


Unknown con- 
served protein in 
otiiers 


5-10, 18-29, 31-37, 66-178. 196- 
204,206-213 


B:4 


aa 123-142 


B:SELAG77(123-142): 12/12 


257, 
286 


ORF2282 


conserved hypo- 
thetical protein 


16-22, 41-50. 52-64, 66-74, 89-95, 
107-114, 123-130, 135-159, 167- 

181, 193-199,223-231,249-264, 
279-289 


A:4 


aa51-97 


A:SEFARS8(51-97): 3/12 


258, 
287 


ORF2376 


DivIC homolog, 
putative 


27-56,102-107,111-116 


D:7 


aal5-58 


D:nd 


540, 
587 


ORF2439 


mcmbrane-bo und 
lytic murein 
tnmsglycosidase 
D, putative 


4-9, 1 1-26, 36-56, 59-73, 83-100, 
116-130, 148-163, 179-193,264- 
270,277-287,311-321 


A:459. 
B:2, D:53 


aa 10-217 


B:SELAC31(75-129): 12/12 


259, 
288 


ORF2493 


conserved hypo- 
thetical protein 


4-29,37-77, SO-119 


D:6 


8869-113 


D:nd 


541, 
588 


ORF2535 


ATP-binding 
cassette 

transporter- like 
protein, putative 


5-28,71-81, 101-107, 128-135, 
146-52, 178-188,209-214,224-233, 
279-294, 300-306, 3 1 8-325, 342- 
347, 351-357 


D;8 


aal-6S 


D:nd 


542, 
589 
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epidermldl 
s antigenic 
protein 


Patative function 
0)y homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
idenaned 

Immuno- 
genic region 


Serum reactivity with relevant 
region (jpositivc/totaO 


SeqID 

no: 
(DNA 
+Prot) 


ORF2627 


cation- 
transporting 

ATPase,EI-E2 
family, putative 


8-31,34-80, 125-132, 143-153, 
159-165, 176-189, 193-198.200- 

206, 215-242, 244-262, 264-273, 
28 1-289, 292-304, 318-325, 327- 
338, 347-371, 404-416, 422-429, 
432-450, 480-488, 503-508, 517- 
525, 539-544, 551-562, 574-587, 
600-631.645-670 


D:3 


aa61-105 


D:nd 


543, 
590 


ORF2635 


Hypothetical 
protein 


4-10, 17-24, 26-42, 61-71, 90-96, 
102-111, 117-125, 158-164, 173- 
182, 193-201,241-255,268-283, 
289-298, 305-319, 340-353, 360- 
376, 384-390, 394-406 


A:2, B:2 


aa 139-169 


B:SELAB63(138-163):7/12 


260, 
289 


ORF2669 


Hypothetical 
protein 


4-21, 35^2, 85-90, 99-105, 120- 
125, 148-155, 175-185, 190-196, 
205-210,217-225 


A: 14, B:8 


aa22-8l 


B:SELAE27(22-5l): 5/12 


261, 
290 


ORF267I 


Hypothetical pro- 
tein 


4-23, 43-49. 73-84, 93-98, 107-113, 
156-163, 179-190, 197-204, 208- 
218,225-231,248-255 


A:44, 
B:14 


aa 23-68 


B:SELAD21(36-61): 5/12 


262, 
291 


ORF2673 


Hypothetical 
protein 


4-20, 65-71, 99-105. 148-155, 171- 
182, 190-196,204-210.221-228, 
240-246 


A: 16. B:3 


aa 23-68 


B:SELAE25(23-54): 2/12 


263, 
292 


ORF2694 


Hypothetical 
protein 


4-26,93-98, 121-132, 156-163, 
179-192, 198-204.212-220. 225- 

238 


A:19, 
3:30 


aa 25-82 


B:SELAB26(27-60): 5/12 


264, 
293 


ORF2695 


Hypothetical 
protein 


4-26, 43-50, 93-98, 107-1 13, 156- 
163, 179-190, 198-204, 212-218, 
225-231,247-254 


A:7 


aa 22-78 


A:SEFAH77(22-66): 6/12 


265, 
294 


ORF2719 


two-component 
sensor histidiae 
kinase, putative 


5-52, 60-71, 75-84, 91-109, 127- 
135, 141-156, 163-177, 185-193, 
201-214, 222-243, 256-262, 270- 
279, 287-293, 298-303, 321-328, 
334-384, 390-404, 41 1-418, 427- 
435, 438-448, 453-479, 481-498, 
503-509 


B:4 


aa 123-132 


B:SElAA62(123-132): 6/12 


266, 
295 


ORF2728 


Accumulation- 

add WW J a 1 cu uj u i^i 1 1 


4-13,36-44. 76-86, 122-141, 164- 

M'y 004— Old 07^— O/IO O^A— OfiQ 

291-299, 33 1-337, 362-369, 377- 
396, 419-427,459-469, 505-524, 
547-555, 587-597, 618-625, 633- 
652, 675-683, 715-727. 740-753, 
761-780. 803-8 11, 842-853, 962- 
968, 1006-1020 


A:265. 
B:448; 
C:4, D:9 


aa803- 
1001 


B:SELAA10(850-878): 11/12 


267, 
296 
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& 

epidermidi 
5 antigenic 
protein 


Putative {unction 
(by homology) 


predicted immunogenic aa** 


No. of 

selected 
clones 

per ORF 

• and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positiv«/total> 


SeqIO 

no: 
(DNA 
+Prot) 


ORF2740 


lipase precursor 


4-2!, 190-200.218-228,233-241, 
243-26i , 276-297, 303-312, 3 16- 
325, 346-352, 381-387, 436-442, 
457-462,495-505, 518-532, 543- 
557, 574-593 


C;3 


aai 10-177 


C:GSBBL80(U0-I77):l/1 


358, 
364 


ORF2764 


oligopeptide ABC 
transporterp per- 
mease protein, 
putative 


14-36,62-131, 137-147. 149-162, 
164-174, 181-207,212-222,248- 
268,279-285 


D;4 


aa 6-41 j 


D: nd 


544, 
591 


ORF2767 


unknown con- 
served protein in 
othcis 


7-20, 22-35, 40-50. 52-61» 63^2, 
94-101, 103-126, 129-155, 161-173, 

192-198, 200-208, 210-229, 232- 
241, 246-273, 279-332, 338-359. 

369-383 


D:4 


aa276-316 


D:nd 


545, 
592 


ORF2809 


sodiumrsulfate 
symporter family 
protein 


4-29, 37-53, 56-82, 87-100, 108- 
1 17, 121-138, 150-160, 175-180, 
1 89-195. 202-214, 220-247, 269- 
315, 324-337, 341-355, 361-412, 
414-423, 425-440, 447-467 


D:9 


aa266-317, 
aa357-401 


D: nd 


546, 
593 


ORF285I 


putative trans- 
membrane efiftux 
protein 


7-13, 20-32, 37-90, 93-103, 107- 
126, 129-155, 159-173. 178-189, 
195-221, 234-247, 249-255, 268- 
303, 308-379 


D:ll 


afll37-lS5 


D;nd 


547» 
594 
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Table 2d: Immunogenic proteins identified by bacterial surface 
and ribosome display: S. aureus (new annotation) 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient .sera 1 (655); B/ LSA50/6 library in lamB with patient sera 
1 (484); C, LSA250/1 library in fhioA with IC sera 1 (571); 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera Pi (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471) . Ribosome display: D, LSA250/1 library with 
IC sera (1686) . **, prediction of antigenic sequences longer than 
5 amino acids was performed with the programme ANTIGENIC (Kolas- 
kar and Tongaonkar, 1990); #, identical sequence present twice in 
ORF. 



atireusan 
tigenic 
protein 


Old 
ORF 

number 


Putative 
function 
(by homology) 


predicted tnununogcnic aa** 

0 r 1 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identiricd 
immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/totaO 


Seq 
IDno: 
(DNA 
+Prot) 


SaAOOOS 


ORF2967 
& 

ORF2963 


repC 


7-19, 46-57, 85-91, 1 10-1 17, 125- 
133, 140-149, 156-163, 198-204, 
236-251, 269-275, 283-290, 318- 

323,347-363 


B:3, C:14; 
F:29 


aa9-42 
aa 156-241 
aa 300-314 

aa 343-420 


C:GSBYI53(9~42):l/l 

C:GSBYG39(156-24l):l/l 

C:GSBYM94(343-420):26/30 


394, 
396 


ORF0123 


ORFI909 
- ISaaat 

tenninus 


unknown 


4-10, 25-30, 38-57, 91-108, 110- 
123, 125-144, 146-177, 179-198, 
216-224,226-233 


B:3, E:7, 
G:l 


aa 145-163 


B:GSBXF80(150-163):5/27 
E:GSBZC17(150-163):25/41 


409, 
410 


ORP0160 


ORF1941 

-16 aa at 
N- 

terminus 


unknown 

r 


4-26, 34-70, 72-82, 86-155, 160- 
166, 173-205,207-228,230-252. 

260-268 ,280-313 


A:l 


aa 96-172 


A:GSBXO07(96-172):5/30 


411, 
412 


ORF0657 


ORF un- 
known 


LPXTGVl 
protein 


9-33, 56-62, 75-84, 99-105, 122- 
127, 163-180, 186-192,206-228, 
233-240, 254-262. 275-283, 289- 
296, 322-330, 348-355, 416-424, 
426-438, 441-452, 484-491, 541- 
549, 563-569, 578-584, 624-641 


A:2. B:27, 
F:15 


aa 526-544 


B:GSBXE07-bdbl(527- 
542): 11/71 

F:SALAX70(526-544):11/41 


413, 
414 


ORF1050 


ORF1307 
-4aaat 
N-termi- 
nus 


unknown 


45-68, 72-79,91-101, 131-142, 
144-160, 179-201 


A:1,H:45 


aa 53-124 


A:GSBXM26(53-124):7/30 


415, 
416 


ORF1344 


ORF02I2 

-10 aa at 
N- 

tcnninus 


NifS protein 
homolog 


13-26, 40-49, 61-68, 92-1 12. 1 14- 
123, 138-152, 154-183, 194-200, 
207-225, 229-240, 259-265, 271- 
284. 289-309, 319-324, 330-336, 
346-352,363-372 


A:1I 


aa 24-84 


A:GSBXK59-bmd21(24- 
84):6/29 


417, 
418 
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aureusm 

tigenic 
protein 


Old 
ORF 

number 


Putative 
function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected > 
clones per 
ORF and 

screen 


Location ol 
identified 

immano- 
genie re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 


Seq 
ID no: 
(DNA 
+Prot) 


ORF 1 632 


ORF1163 
-4 aa at 
N- 

tenninus 


SdrH homotog 


4-31, 50-55, 243-257, 259-268, 
298-316, 326-335, 364-370, 378- 
407 


B:6, Erll, 
F:34 


aa 101-115 
aa 115-139 
aa 158-186 


B:GSBXG53(1 64- 1 82):39/7 1 
F:SALAP07(101-115):ll/41 


419, 
420 


ORF2180 


ORF0594 
-2aaat 

N- 

terminus 


LPXTGIV 
protein 


9-17, 24-45, 67-73, 82-90, 100-107, 
117-134, 137-145, 158-168, 176- 
183, 188-194, 206-213, 223-231, 
243-248, 263-270, 275-282, 298- 
304, 344-355, 371-377. 382-388, 
427-433, 469-479, 500-505, 534- 
559, 597-607, 662-687, 790-815, 
918-943, 1032-1037, 1046-1060, 
1104-1112, 1128-1137, 1179-1184, 
1197-1204, 1209-1214, 1221-1239 


A:3, C:3, 
E:6,F:2, 

H:6 


aa 491-587 
aa 633-7 1 5 

aa 702- 
757* 

aa 758-830 
(aa 830- 
885)' 


A:GSBXS61{49l-555):l/l 
A:GSBXL64(494-585):l/l 
A:GSBXS92(758-841):l/l 
A:bmd4(702-757): 16/30" 
(A:bmd4(830-885): 16/30)'' 
F:SALBC43(519-533):4/4l 


421, 
422 


ORF2184 


ORF0590 
- 8 aaat 
N-termi- 
nus 


FnbpB 


10-29,96-116, 131-137, 146-158, 
167-173. 177-182, 185-191, 195- 
201, 227-236. 260-266, 270-284, 
291-299, 301-312, 348-356, 367- 
376, 382-396, 422-432, 442-453, 
480-487, 497-503, 519-527, 543- 
548, 559-565, 579-585, 591-601, 
616-623, 643-648, 657-663, 706- 
718, 746-758, 791-796. 8 10-817, 
819-825. 833-839. 847-853, 868- 
885, 887-895, 919-932 


A:2.C:4, 
G:9 


aa 694-769 
aa 774-847 


A:GSBXM62(694-769):28/28 
A:GSBXR22(774-847): I/l 


423, 
424 

G 


ORF2470 


ORF0299 
— 14 oaat 

teiminus 


Conserved hy- 
pothetical 
protein 


4-27. 36-42. 49-55. 68-73. 94-101, 
131-137, 193-200,230-235,270- 
276, 294-302, 309-324, 334-344, 
347-364, 396-405. 431-437, 498- 
508, 513-519, 526-532, 539-544, 
547-561, 587-594, 618-630, 642- 
653, 687-699, 713-719, 752-766 


C:3 


aa 400-441 


C:GSBYH60(400-441):28/31 


425, 
426 


ORF2498 


ORF0267 
ORF app. 
580 aa 
longer at 
N termi- 
nus; plus 
other 
changes 


Consented hy- 
pothetical 
protein 


8-19, 21-44, 63-76, 86-92, 281-286, 
303-322, 327-338, 344-354, 364- 
373, 379-394, 405-412, 453-460, 
501-506, 512-518, 526-542, 560- 
570, 577-583, 585-604, 622-630, 
645-673, 677-691, 702-715, 727- 
741, 748-753, 770-785. 789-796, 
851-858, 863-869, 876-881, 898- 
913. 917-924, 979-986. 991-997, 
1004-1009, 1026-1041, 1045-1052, 
1107-1114, 1119-1125, 1132-1137, 
1 154-1 169, 1173-1 192, 1 198-1204, 
1240-1254, 1267-1274, 1290-1298. 
1612-1627 


D:12,F:6 


aa 358-411 

aa 588-606 
aa 895-909 


D:17/21 

F:SALAT38(895-909):8/41 


427, 
428 
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& 

aureusm 
tigenic 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 

clones per 
ORF and 
screen 


Location of 
identified 

• immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 

i 


Seq 
ID no: 

+Prot) 


ORF2548 


ORF2711 
-12aaat 
N- 

teiminus 


IgG binding 
protein A 


4-37,44-53, 65-71, 75-82, 105-112, 
126-132, 136-143, 164-170, 184- 
190, 194-201. 222-232, 242-248, 
252-259, 280-291, 300-317, 413- 
420,452-460,485-503 


A:55, 
B:54, 
C:35, 
F:59, 
0:56, 
H:38 


aa 1-123 
aa 207-273 
aa 310-410 


A:GSBXK68(l-73):21/30 
A:GSBXK41(35-123):1/1 
A:GSBXN38(207-273): 19/30 
AiGSBXLl 1(3 10-363): 10/30 
B:GSBXB22(394-406):37/7 1 
F:SALAM17(394-406):29/41 


429, 
430 


ORF2746 


ORF2507 
- 3 aa at 

terminus 


homology with 
ORFl 


4-9, 12-17, 40-46, 91-103, 106-1 13, 
! 16-125, 15O-160, 172-177, 182- 
188, 195-206,241-261,263-270, 

277-285, 287-294 


A:l,H:13 


aa 63-126 


A:GSBXO40(66-123):8/29 


431, 
432 


ORF2797 


ORF2470 
-24 aa at 
N-termi- 
nu2 


unknown 


1 3-32, 40-75, 82-95, 97-1 1 2, 11 5- 
121, 124-154, 166-192, 201-225, 
227-252, 268-273, 288-297, 308- 
375,379-434 


B:3, E:2, 
F:13,H:3 


aa 159-176 
aa 325-339 


B:GSBXE85(159-i76):l 1/27 
F:SALAQ47(159-I76):8/41 


433, 
434 


ORF2960 


ORF2298 
-5 aaat 
N- 

terminus 


putative 
Exotoxin 


8-31.35-44, 106-113, 129-135, 
154-159, 168-178, 203-215,227- 
236, 240-249, 257-266, 275-281, 
290-296. 298-305, 314-319, 327- 
334 


C:101, 
E:2. H:58 


aa 1-80 
aa 48-121 
aa 98-190 


C:GSBYG32(l-80)::6/7 
C:GSBYG61-bhe2(48- 
116);26/30 

C:GSBYN80(98-190):13/17 


435, 
436 


ORF2963 


ORF2295 
-5 aa at 
N- 

tenninus 


putative 
Exotoxin 


8-23, 35-41, 64-70, 81-87, 109-1 15, 
121-132, 150-167, 177-188, 194- 
201, 208-216, 227-233, 238-248, 
265-271,279-285 


C:3,E:3, 
G:l 


aa 17-95 


C:GSBYJ58(17-95):9/15 


437, 
438 
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aureus&n 
tigcnic 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology] 


predicted Immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
Identified 
immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 


Seq 
ID no: 
(DNA 
+Prot) 


ORF3200 


ORF 1331 
+8506 aa 
at N- 
terminus 


putative 
extracellular 
matrix binding 
protein 


8-32,45-52, 92-103, 154-159, 162- 
168, 207-214, 232-248, 274-280, 
297-303, 343-349, 362-375, 425- 
442, 477-487, 493-498, 505-512. 
522-533, 543-550, 558-564, 568- 
574,580-600.618-630,647-652, 
658-672. 692-705. 71 1-727. 765- 
771, 788-798, 812-836, 847-858, 
870-898.903-910. 1005-1015. 
1018-1025, 1028-J036, 1058-1069. 
I075-I080, 1095-1109, 11 11-1117, 
1119-1 133, 1 166-1 172, 1 183-1 194, 
1200-1205, 1215-1222, 1248-1254, 
1274-1280, 1307-1317, 1334-1340, 
1381-1391, 1414-1420, 1429-1439, 
1445-1467. 1478-1495, 1499-1505, 
1519-1528, 1538-1550, 1557-1562, 
1572-1583, 1593-1599, 1654-1662, 
1668-1692, 1701-1707, 1718-1724, 
1738-1746, 1757-1783, 1786-1793, 
J806-1812, 1815-1829, 1838-1848, 
1853-1860, 1875-1881, 1887-1893, 
1899-1908, 1933-1940, 1952-1961, 
1964-1970, 1977-1983, 1990-1996, 
201 1-2018, 2025-2038, 2086-210!, 
2103-2117.2177-2191,2195-2213, 
2220-2225, 4"2237-2249, 2273- 
2279, 2298-2305, 2319-2327, 2349- 
2354, 2375-2381, 2391-2398, 2426- 
2433, 2436-2444, 2449-2454, 2463- 
2469, 2493-2499, 2574-2589, 2593- 
2599. 2605-261 1, 2615-2624, 2670- 
2684, 2687-2698, 2720-2727. 2734- 
2754, 2762-2774, 2846-2866, 2903- 
2923, 2950-2956. 2985-2998. 301 1- 
303 1 , 3057-3064, 2"3 1 02-3 117, 
3137-3143, 3186-3195, 321 1-3219, 
3255-3270. 3290-3300, 3327-3334. 
3337-3343, 3390-3396. 3412-3419, 
3439-3446, 3465-3470, 3492-3500. 
3504-3510, 3565-3573. 3642-3650. 
3691-3698. 3766-3775, 3777-3788. 
3822-3828, 3837-3847. 3859-3864. 
3868-3879. 3895-3902, 3943-3951. 
3963-3971, 3991-3997, 4018-4030. 
4054-4060, 4074-4099, 4123-4129, 
4147-4153. 4195-4201, 4250-4255. 
4262-4267, 4270-4277. 4303-4310. 


A:ll, 
B:ll, 
C:36, 
H:32 


aa 8543- 
8601 

aa8461- 
8475 


A:GSBXL07(8543-860l):6/28 


439, 
440 
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4321-4330, 4343-4352, 4396-4408, 
4446-4451. 4471-4481, 4503-4509, 
45 1 6-4534, 4596-4604. 4638-4658, 
4698-4710, 4719-4732, 4776-4783, 
4825-4833, 4851-4862, 4882-4888. 
4894-4909, 4937-4942. 5047-5054, 
5094-5100, 5102-51 12, 5120-5125. 
5 146-5 1 53. 5 1 55-5 1 64, 5203-52 1 4, 
5226-5236, 5278-5284, 5315-5321, 
5328-5342, 5348-5359, 5410-5420, 
5454-5466, 5481-5489, 5522-5538, 
5597-5602, 5607-5614, 0"5623- 
5629, 5650-5665, 5707-5719, 5734- 
5742, 5772-5778, 5785-5790, 5833- 
5845, 5857-5863. 5899-5904, 5908- 
5921, 5959-5971, 5981-5989, 6010- 
6017, 6034-6043. 6058-6064, 6112- 
6 1 20, 6 1 54-6 1 69, 62 1 0-62 1 7, 623 1 - 
6240, 6261-6268, 6288-6294, 6318- 
6324. 6340-6349, 6358-6369, 6402- 
6407, 6433-6438, 6483-6493, 6513- 
6519, 6527-6546, 6561-6574, 6599- 
6608, 6610-6616, 6662-6673, 6696- 
6705, 6729-6743, 6769-6775, 6792- 
6801, 6819-6828, 6840-6846, 6860- 
6870, 6915-6928, 6966-6972, 7021- 
7028, 7032-7047, 7096-7101, 7109- 
71 17, 7138-7149, 7157-7162, 7201- 
7206. 7238-7253, 7283-7294, 7296- 
7302, 7344-7365, 7367-7376, 7389- 
7404. 7413-7433. 7475-7482, 7493- 
7500, 7535-7549, 7596-7608, 7646- 
7651, 7661-7678, 7722-7731, 7741- 
7754, 7764-7769, 7776-7782, 7791- 
7806, 7825-7837, 7862-7875, 7891- 
7897, 7922-7931, 7974-7981, 7999- 
8005. 8039-8045. 8049-8065. 8070- 
8075. 8099-81 12, 8 1 1 9-81 25, 8 15 1- 
8158, 8169-8181, 8226-8232, 8258- 
8264. 8291-8299, 8301-8310, 8325- 
8335, 8375-8389. 8394-8400, 8405- 
8412. 8421-8436, 8478-8485. 8512- 
8521, 8528-8538. 8564-8579, 8587- 
8594. 8603-8615, 8626-8637, 8640- 
8646. 8657-8672. 8684-8691. 8725- 
8736, 8748-8761, 8777-8783, 8794- 
8799, 8810-8825, 885 1-8862, 8874- 
8887, 8903-8912, 8914-8926, 8933- 
8943, 8954-8960, 8979-8988. 9004- 
901 1, 9035-9041. 9056-9069. 9077- 
9086. 9088-9096, 9106-91 1 1. 9124- 
9133, 9183-9I9J, 9224-9231, 9235- 
9241, 9250-9265, 9279-9290, 9295- 
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9300,9326-9343, 9408-9414, 9422- 
9427, 9435-944 1 , 9455-946 1 , 9507- 
95 17, 9532-9538. 9580-9589. 9594- 
9600, 9614-9623, 9643-9648, 9665- 
9683, 9688-9700, 9720-9726, 9742- 
9758, 9767-9775, 9795-9800. 9817- 
9835, 9842-9847, 9912-9919, 9925- 
9938. 9943-9963, 9970-10009, 
10025-10031. 10037-10043, 10045- 
10063, 10066-10073, 10117-10124, 
I0I26-10I36, 10203-10210, 10218- 
10225, 10232-10242, 10287-10292, 
10303-10323, 10352-10360. 10385- 
10396, 10425-10431, 10452-I0459. 
10480-10485 
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Table 3« Serological proteome analysis of S. aureus surface 
proteins using human sera 

a) S. aureus/agr "stress conditions" 



Spot iD/sera 


IC40 
1:20,000 


IC35, N26, C4 
1:50,000 each 


Infant pool 
C2,5,6,10,12 
1:10,000 


N22 1:10.000 
IC4D 1:50,000 


PCK2 


+ 


+ 




t 


PCK4 


+ 


+++ 




+++ 


PCK5 




(+) 




+ 


PCK6 


+ 


+ 




+ 



Spot ID/sera 


IC35, 40 
1:50,000 
N22 1:10,000 


P-pool 
(P6,1 8,25,28,29) 
1:50,000 each 


Infant pool 
C2,5,6,10,12 
1:10,000 




PAC1 


lJ 


++ 






PAC2 


++ 


+++ 






PAC3 




+ 






PAC5 




++ 







Spot ID/sera 


P-pool 
(P6,1 8,25,28,29) 
1:50,000 each 


Infant 14 
1:10,000 


IC pool/IgG 
(N26, IC34,35) 
1:30,000 each 


IC pool/lgA 
(N26, IC34,35) 
1:30,000 each 


PAC11 


++ 




++ 


++ 


PAC12 


++ 




++ 


++ 


PAC13 








++ 


PAC14 






+ 


+ CJ 


PAC15 






+++ 


+++ 


PAC16 


+ 




+ 


+ 


PAC17 


+ 




+ 


+ 


PAC18 


++ 








PAC19 






++ 


++ 


PAC20 


++ 








POV31 


+++ 








POV32 


+ 








POV33 










POV34 


+ 








POV35 


+ 








POV36 










POV37 
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POV38 


++ 








POV39 


+++ 








POV40 


+-H- 









b) S. aureus/CQL "standard conditions" 



Spot ID/sera 


IC pool 


IC35 


P18 


P25 


PI 


P29 


Infant 18 




{N26,IC34,35) 


1:20,000 


1:10,000 


1:10,000 


1:5,000 


1:2,500 


1:10,000 




1:30,000 each 














P0V2 


+++ 


+++ 


+++ 


+++ 




- • 


- 


P0V3.1 


+++ 


+++ 


+++ 


+++ 


+++ 






POV3.2 


+++ 


+++ 


+++ 


+++ 


+++ 






P0V4 


+ 


+++ 












POV7 






+++ 










POV10 




++ 


(+) 


w 




(+) 




P0V12 












+++ 




POV13 


++ 


+++ 


+++ 




++ 


++ 




POV14 


++ 


+++ 


+++ 


++ 


++ 


++ 




P0V15 


+ 






+ 


(+) 







c) S. aureus/CQL "stress conditions" 



Spot ID/sera 


P-poof 
(P6,1 8,25^8,29) 
1:50,000 each 


IC34+IC35 
1:20,000 each 


PI 8 

1:10,000 


P29 
1:10,000 


Infant 14 
1:10,000 


P0V16 




+++ 








POV17 




+++ 


w 






P0V18 


+ 




++ 






POV19 


(+) 










P0V21 












POV23 




+ 








POV24 




+ 








POV25 


+ 
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Table 4. S. aureus antigezis identified by M2iIiDI-TOF-MS sequencing 
(ORFs in bold were also identified by bacterial surface display) 

Prediction of antigenic regions in selected antigens identified 
by serological proteoma analysis using huxoan sera 



spot ID 


S. aureus pro* 
tein 

/ORF no / ah— 

brev.) 


r ucaiive Tunciion joy nomo^ogyj 


oeq iM no. 
(DNA, Prot) 


ization 






ciiycinaniiu&^i luuoyi oyiuiioioci 




l/y lU|i/tClOI 1 ilw 


PCK5 


ORF0484 yitU 


conserved hypoth. protein (yitU) 


109,110 


cytoplasmic 


PCK6 


ORF2309 
mqo 


nnembrane-associated malate-^juinone 
oxidase 


111,112 


peripheral mem- 
brane 


P0V2 


ORF0766 aux1 


protein phosphatase contributing to me- 
thicilin resistance 


113, 114 


trans-membrane 


P0V4, 17 
PAC14,19 


ORF0078 EF- 
Tu 


C-terminal part of 44 kDa protein similar 
to elongation factor Tu 


115,116 


cytoplasmic/ se- 
creted 


P0V5 " 


ORF0782 


3-[<etoacyl-acyl carrier protein reduc- 
tase (fabG) 


117, 118 


cytoplasmic 




L/KrU«S1 / oecA 


proiein ironspon across ine memijrane 
SecA 


Q1 


CyiupiablTIILr 


Dn\/in 

"vJV lU 


Urfr XeLOd. yrZO 


hi%in/\thAfi/^al RA^QI 1 1 i Q itr\ nrntoin 

nypoiricucai dmoou i nu piuit^iii 
(upf0074 (rff2) family) 


11Q 190 


\/y iw|^iciDi 1 Ilw 


P0V12 


ORF0621 pdhB 


dihydrolipoamlde acetyltransferase 
(pdhB) 


121, 122 


cytoplasmic 


P0V14 


ORF0072 rpoB 


DNA--directed RNA polymerase B 


125, 126 


cytoplasmic 


P0V15 


ORF0077 EF- 
G 


85 kD vitronectin binding protein 


127, 128 


cytoplasmic 


P0V18 


not found 
YLY1 


general stress protein YLY1 


129, 130 


cytoplasmic 


POV30 ^> 


ORF0069 RL7 


ribosomal protein L7 


131, 132 


cytoplasmic 


P0V21 


ORF0103 
yckG 


probable hexulose-6-phosphate syn- 
thase (yckG) 


133,134 


cytoplasmic 


,POV24 


ORF0419 
yurX 


conserved hypothetical protein (yurX) 


137, 138 


cytoplasmic 
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spot ID 


S. aureus pro- 
tein 
{ORF no. / ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 

- 


Putative local- 
ization 


POV25 


ORF2441 
gidA 


glucose inhibited division protein a (gidA] 


139. 140 


cytoplasmic 


PAC1 


ORF1490 
prsA 


protein export protein prsa precursor 
(prsA) 


173, 174 


periplasmic 


PAC2 


ORF1931 

ModA 


periplasmic n)olybdate binding protein 
(IVIodA) 


175, 176 


surface 


PAC3 


ORF2053 


heavy metal dependent transcriptional 
activator, putative regulator of multidrug 
resistance efflux pump pmrA 


177, 178 


cytoplasmic 


PAC6 


ORF2233 
ydaP 


pyruvate oxidase (ydaP) 


179, 180 


cytoplasmic 


PAC11 


ORF1361 


LPXTGV, extracellularmatriX'-bdg. 


3, 56 


surface 


PAC12 


0RF1244 
aiaS 


alanyl-tRNA synthetase 


159, 160 


cytoplasmic 


PAC13 


ORF0835 

ymfA 


RNA processing enzyme/ATP-bdg. 


161,162 


cytoplasmic 


PAC15 


ORF1124 
bfmBB 


lipoamid acyltransferase component of 
branched-chain alpha-keto acid dehy- 
drogenase complex 


163, 164 


cytoplasmic 


PAC16 


ORF0340 
GAPDH 


glyceraldehydes-3-phosphate 
dehydrogenase 


165, 166 


cytoplasmic 


PAC17 


not found 
Cont{g83 


5*— mGthvlthioadsnosine nucl60sidas6 /• 
S-adenosylhomo-cysteine nucleosidase 




nvtontssmtc 


PAC20 


ORF2711 


75% Identity to ORF2715 
similar to hypothetical proteins 


167. 168 


unknown 


POV31 


ORF0659 


29 kDa c^urfacp nrnt^ln 


prsfi poo 




POV32 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV33 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV34 


ORF0659 


29 kDa surface protein 


236. 238 


surface 


POV35 


ORF0659 


29 kOa surface protein 


236, 238 


surface 


POV36 


ORF00661 


LPXTG-motif cell wall anchor domain 
protein 


235, 237 


surface 


P0V37 


ORF0659 


29 kDa surface protein 


236,238 


surface 
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spot ID 


S. aureus pro- 
tein 
(ORFno./ab- 
brev.) 


Putative function (by homology) 


oeq ID no: 
(DNA, Prot) 


rutaiive local- 
ization 


POV38 


ORF0659 


29 l<Da surface protein 


236,238 


surface 


POV39 


ORF0657 


LPXTG-anchored surface protein 


1,142 


surface 


POV40 


not identified 









Seq ID no: 
(Protein) 


spot ID 


S. aureus ORF 
no. / abbrev. 


Putative local- 
ization 


Putative antigenic surface areas 
(Antigenic package) 


112 


PCK6 


ORF2309 
mqo 


peripheral 
membrane 


61-75. 82-87, 97-104, 113-123, 128-133. 
203-216, 224-229, 236-246, 251-258, 271- 
286, 288-294. 301-310, 316-329, 337-346, 
348-371, 394-406, 418-435, 440-452 


114 


P0V2 


ORF766 auxl 


trans-mem- 
brane 


30-37, 44-55, 83-91, 101-118, 121-128, 
136-149, 175-183, 185-193, 206-212, 222- 
229, 235-242 


116 


POV4 


ORF078 EF-Tu 


cytoplasmic^ 
secreted 


28-38, 76-91, 102-109. 118-141, 146-153, 
155-161, 186-179, 186-202, 215-221, 234- 
249, 262-269, 276-282. 289-302, 306-314, 
321-326, 338-345, 360-369. 385-391 


176 


PAC2 


ORF1931 
ModA 


perlplasmic 


29-44, 74-83, 105-113, 119-125, 130-148, 
155-175. 182-190, 198-211,238-245 


174 


PAC1 


ORF1490 
prsA 


periplasmic 


5-24, 38-44, 100-106, 1 18-130, 144-154, 
204-210, 218-223, 228-243. 257-264, 266- 
286, 292-299 


168 


PAC20 


ORF2711 


unknown 


7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 
109-124, 129-152, 158-163, 175-190, 193- 

216,219-234 



spot ID 


Gi no. or 
TIGR no. 


S. aureus pro- 
tein 
(ORF no. / ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 


PCK2 


TIGR1280 


ORF0599 


Glycinamide-ribosyl synthase 


107,108 
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PCK4 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12,64 


PCK5 


TIGR6209 


ORF0484 yitU 


conserved hypoth. protein (yitU) 


109, 110 


PCK6 


TIGR6182 


ORFM09 


membrane-associated malate-quinone 

UAIUCIOO 


111, 112 


P0V2 


6434044 


ORF0766 aux1 


protein phosphatase contributing to methi- 


113,114 


POV3.1 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12, 64 


POV3.2 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12,64 


P0V4 


TIQR8079 


ORF0078 EF- 
Tu 


C-terminal part of 44 kDa protein similar 
to elongation factor Tu 


115,116 


P0V5 ^' 


TIGR8091 


ORF0782 


3-ketoacyl-acyl carrier protein reductase 
(fabG) 


117,118 


P0V7 


2500720 


ORF0317SecA 


protein transport across the membrane 

SecA 


39, 91 


POV10 


TIGR8097 


ORF1252yrzC 


hypothetical BACSU 11.9 l<d protein 

^iinfnnyA (rfiC>\ familv^ 


119, 120 


P0V12 


2499415 


ORF0621 pdhB 


dihydrolipoamide acetyltransferase (pdhB) 


121, 122 


P0V13 


7470965 


ORF0094 SdrD 


fibrinogen-bdg. (LPXTG) protein homolog 

\00\U) 


123, 124 


P0V14 


1350849 


ORF0072 rpoB 


DIMA-directed RNA polymerase 3 


125, 126 


P0V15 


6920067 


ORF0077 EF-G 


85 kD vitronectin binding protein 


127,128 


POV17 


TIGR8079 


ORF0078 


C-terminal part of 44 kDa protein similar 

tn Alnnnfltinn fpotor Tu 


115, 116 


P0V18 


3025223 


not found 


general stress protein YLY1 


129, 130 


POV30 


350771 


ORF0069 RL7 


ribosomal protein L7 


131,132 


POV21 




ORF0103 


probable hexulose-6-phosphate synthase 

(yckG) 


133,134 


POV23 




pRF0182 


lipoprotein (S.epidermis) 


135, 136 



identified from a total lysate from S. aureus 8325-4" spa- grown u 
standard conditions. Seroreactivity with 1/1 patient and 2/4 normal sera 
not with infant serum (C5) . 
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Claims: 

1. Method for identification, isolation and production of 
hyperimmune serum-reactive antigens from a pathogen, a tumor, an 
allergen or a tissue or host prone to auto-immunity, said anti- 
gens being suited for use in a vaccine for a given type of animal 
or for hiamsins, characterized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, tumor, al- 
lergen or tissue or host prone to auto-immunity, 
♦providing at least one expression library of said specific 
pathogen, tumor, allergen or tissue or host prone to auto-immu- 
nity 

♦screening said at least one expression library with said anti- 
body preparation, 

♦identifying antigens which bind in said screening to antibod- 
ies in said antibody preparation, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, tumor, allergen or tis- 
sue or host prone to auto- immunity, . 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens and which hyperimmune serum-reactive 
antigens bind to a relevant portion of said individual antibody 
preparations from said individual sera and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum- reactive anti^ns by 
chemical or recombinant methods. - - 

2. Method for identification, isolation and production of a 
practically complete set of hyperimmune serum-reactive antigens 
of a specific pathogen, said antigens being suited for use in a 
vaccine for a given type of animal or for h\imans, characterized 
by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual- 
sera with antibodies against said specific pathogen, 
♦providing at least three different expression libraries of . 
said specific pathogen, 
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♦screening said at least three different expression libraries 
with said antibody preparation, 

♦identifying antigens which bind in at least one of said at 
least three screenings to antibodies in said antibody prepara- 
tion, L. J 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum- reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera, 

♦repeating said screening and identification steps at least 
once, — - ' 

♦comparing the hyperimmune serum-reactive antigens identified'.. J 
in the repeated screening and identification steps with the 
hyperimmune serxam-reactive antigens identified in the initial 
screening and identification steps, 

♦further repeating said screening and identification steps, if 
at least 5% of the hyperimmune serum-reactive antigens have 
been identified in the repeated screening and identification 
steps only, until less than 5 % of the hyperimmune serum-reac- 
tive antigens are identified in a further repeating step only . 
to obtain a complete set of hyperimmune serum-reactive antigens 
of a specific pathogen and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
chemical or recombinant methods. 

3. Method according to claim 1 or 2 characterized in that at 
least one of said expression libraries is selected from a ribo- 
somal display library, a bacterial surface library and a pro- 
teome . 

4. Method according to "claim 2 characterized in that said at 
least three different expression libraries are at least a ribo- 
somal display library, a bacterial surface library and a pro- 
teome . 



5. Method according to any one of claims 1 to 4, characterized 
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in that said plasma pool is a human plasma pool taken from indi- 
viduals having experienced or are experiencing an infection with 
said pathogen, 

6. Method according to any one of claims 1 to 5, characterized 
in that said e^qpression libraries are genomic expression librar- 
ies of said pathogen. 

7. Method according to any one of claims 1 to 6, characterized 
in that said expression libraries are complete genomic expression 
libraries, preferably with a redundancy of at least 2x, more pre- 
ferred at least 5x, especially at least lOx. 

8. Method according to any one of claims 1 to 7, characterized 
in that it comprises the steps of screening at least a ribosomal 
display library, a bacterial surface display library and a pro- 
teome with said antibody preparation and identifying antigens 
which bind in at least two, preferably which bind to all, of said 
screenings to antibodies in said antibody preparation. 

9. Method according ^to any one of claims 1 to 8, characterized 
in that said pathogen is selected from the group of bacterial, 
viral, fungal and protozoan pathogens. L. .J 

10. Method according to any one of claims 1 to 9, characterized 
in that said pathogen is selected from the group of human immun- 
edeficiency virus, hepatitis A virus, hepatitis B virus, hepati- 
tis C virus, Rous sarcoma virus, Epstein-Barr virus, influenza 
virus, rotavirus, Staphylococcus aureus. Staphylococcus epider- 
midis. Chlamydia pneumoniae, Chlamydia trachomatis, Mycobacterium 
tuberculosis, Mycobacterium leprae, Streptococcus pneumoniae. 
Streptococcus pyogenes. Streptococcus agalactiae, Enterococcus 
faecalis, Bacillus anthracis, Vibrio cholerae, Borrelia burgdor- 
feri, Plasmodium sp., Aspergillus sp. or Candida albicans. 

11. Method according to any one of claims 1 to 10, characterized 
in that at least one of said expression* libraries is a ribosomal 
display library or a bacterial surface display library and said 
hyperimmune serixm-reactive antigens are produced by expression of 
the coding sequences of said hyperimmune serum-reactive antigens 
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contained in said library. 

12. Method according to any one of claims 1 to 11, characterized 
in that said produced hyperimitwane ser\im-reactive antigens are 
finished to a pharmaceutical preparation, optionally by addition 
of a pharmaceutical ly acceptable carrier and/or excipient. 

13. Method according to claim 12, characterized in that said 
pharmaceutical preparation is a vaccine* 

14. Method according to claim 12 or 13, characterized in that 
said pharmaceutically acceptable carrier and/or excipient is an 

immunostimulatory compound. - 

!_ .J 

15. Method according to claim 14, characterized jTxn that said im- 
miinostimulatory coiripound is selected from the grbiap of polycati- 
onic substances, especially polycationic peptides, 
immunostimulatory deoxynucleotides, alumn, Freund's complete ad- 
juvans, Freund's incomplete adjuvans, neuroactive coirrpoxinds , es- 
pecially human growth hormone, or combinations thereof. 

16. Method according to any one of claims 1 to 15, characterized 
in that said individual antibody preparations are derived from 
patients with acute infection with said pathogen, especially from 
patients with an antibody titer to said pathogen being higher 
than 80%, preferably higher than 90%, especially higher than 95% 
of human patient or carrier sera tested. 

17. Method according to any one of claims 1 to 16, characterized 
in that at least 10, preferably at least 30, especially at least 
50, individual antibody preparations are used in identifying 
said hyperimmune serum-reactive antigens. 

18. Method according to any one of said claims 1 to 17, charac- 
terized in that said relevant portion of said individual antibody 
preparations from said individual sera are at least 10, prefera- 
bly at least 30, especially at least 50 individual antibody 
preparations, and/or at least 20 %, preferably at least 30 %, es- 
pecially at least 40 %, of all individual antibody preparations 
used in said screening. 
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19. Method according to any one of claims 1 to 18, characterized 
in that said individual sera are selected by having an IgA titer 
against a lysate, cell wall components or recombinant proteins of 
said pathogen being above 4000 U, especially above 6000 and/or 
by having an IgG titer being above 10000 U, preferably above 
12000 U. 

20. Method according to any one of claims 1 to 19, characterized 
in that said pathogen is a Staphylococcus pathogen, especially 
Staphylococcus aureus, and/or Staphylococcus epidermidis. 

21. A hyperimmune serum-reactive antigen selected from the group 
consisting of the sequences listed in any one of Tables 2a, 2b, 
2c, 2d, 3, 4 and 5, especially selected from the group consisting 
of Seg.ID Mo. 56, 57, 59, 60, 67, 70, 72, 73, 74, 75, 76, 77, 78, 
79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 96, 97, 99, 100, 101, 
102, 103, 104, 105, 108, 110, 112, 114, 116, 118, 120, 122, 126, 
128, 130, 132, 134, 138, 140, 142, 151, 152, 154, 155 and 
hyperimmune fragments thereof. 

22. A hyperimmione serum-reactive antigen obtainable by a method 
according to any one of claims 1 to 20 and being selected from 
the group consisting of the sequences listed in any one of Tables 
2a, 2b, 2c, 2d, 3, 4 and 5, especially selected from the group 
consisting of . Seq. ID No, 56, 57, 59, 60, 67, 70, 72, 73, 74, 75, 
76, 77, 78, 79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 96, 97, 
99, 100,' 101, 102, 103, 104, 106, 108, 110, 112, 114, 116, 118, 
120, 122, 126, 128, 130, 132, 134, 138, 140, 142, 151, 152, 154, 
155 emd hyperimmune fragments thereof. 

23. Use of a hyperimmune serum-reactive antigen selected from the 
group consisting of the sequences listed in any one of Tables 2a, 
2b, 2c, 2d, 3, 4 and 5, especially selected from the group con- 
sisting of Seq. ID No. 55, 56, 57, 58, 59, 60, 62, 66, 67, 70, 71, 
72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 87, 88, 
89, 90, 92, 94, 95, 96, 97, 99, 100, 101, 102, 103, 104, 105, 
108, 110, 112, 114, 116, 118, 120, 122, 126, 128, 130, 132, 134, 
138, 140, 142, 151, 152, 154, 155, 158 and hyperimmune fragments 
thereof for the manufacture of a pharmaceutical preparation, es- 
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pecially for the manufacture of a vaccine against staphylococcal 
infections or colonization in particular against Staphylococcus 
aureus or Staphylococcus epidermidis . 

24. Hyperimmiine fragment of a hyperimmune serum-reactive antigen 
selected from the group consisting of peptides comprising the 
amino acid sequences of column "predicted immunogenic aa" , "Loca- 
tion of identified immunogenic region" and "Serum reactivity with 
relevant region" of Tables 2a, 2b, 2c and 2d and the amino acid 
sequences of column "Putative antigenic surface areas" of Table 4 
and 5, especially peptides comprising amino acid No. aa 12-29, 
34-40, 63-71, 101-110, 114-122, 130-138, 140-195, 197-209, 215- 
229, 239-253, 255-274 and 39-94 of Seq.ID No. 55, 
aa 5-39, 111-117, 125-132, 134-141, 167-191, 196-202, 214-232, 
236-241, 244-249, 292-297, 319-328, 336-341, 365-380, 385-391, 
407-416, 420-429, 435-441, 452-461, 477-488, 491-498, 518-532, 
545-556, 569-576, 581-587, 595-602, 604-609, 617-640, 643-651, 
702-715, 723-731, 786-793, 805-811, 826-839, 874-889, 37-49, 63- 
77. and 274-334, of Seq.ID No. 56, 

aa 28-55, 82-100, 105-111, 125-131, 137-143, 1-49, of Seq.ID No. 

57, 

aa 33-43, 45-51, 57-63, 65-72, 80-96, 99-110, 123-129, 161-171, 
173-179, 185-191, 193-200, 208-224, 227-246, 252-258, 294-308, 
321-329, 344-352, 691-707, 358-411 and 588-606, of Seq.ID No. 58, 
aa 16-38, 71-77, 87-94, 105-112, 124-144, 158-164, 169-177, 180- 
186, 194-204, 221-228, 236-245, 250-267, 336-343, 363-378, 385- 
394, 406-412, 423-440, 443-449, 401-494, of Seq.ID No. 59, 
aa 18-23, 42-55, 69-77, 85-98, 129-136, 182-188, 214-220, 229- 
235, 242-248, 251-258, 281-292, 309-316, 333-343, 348-354, 361- 
367, 393-407, 441-447, 481-488, 493-505, 510-515, 517-527, 530- 
535, 540-549, 564-583, 593-599, 608-621, 636-645, 656-670, 674- 
687, 697-708, 726-734, 755-760, 765-772, 785-792, 798-815, 819- 
824, 825-838, 846-852, 889-904, 907-913, 932-939, 956-964, 982- 
1000, 1008-1015, 1017-1024, 1028-1034, 1059-1065, 1078-1084, 
1122-1129, 1134-1143, 1180-1186, 1188-1194, 1205-1215, 1224-1230, 
1276-1283, 1333-1339, 1377-1382, 1415-1421, 1448-1459, 1467-1472, 
1537-1545, 1556-1566, 1647-1654, 1666-1675, 1683-1689, 1722-1737, 
1740-1754, 1756-1762, 1764-1773, 1775-1783, 1800-1809, 1811-1819, 
1839-1851, 1859-1865, 1876-1882, 1930-1939, 1947-1954, 1978-1985, 
1999-2007, 2015-2029, 2080-2086, 2094-2100, 2112-2118, 2196-2205, 
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2232-2243, 198-258, 646-727 and 2104-2205, of Seq.ID No. 60, 
aa 10-29, 46-56, 63-74, .83-105, 107-114, 138-145, 170-184, 186- 
193, 216-221, 242-248, 277-289, 303-311, 346-360, 379-389, 422- 
428. 445-453, 459-469, 479-489, 496-501, 83-156, of Seq.ID No. 
62, . 

aa 14-22, 32-40, 52-58, 61-77, 81-93, 111-117, 124-138, 151-190, 
193-214, 224-244, 253-277, 287-295, 307-324, 326-332, 348-355, 
357-362, 384-394, 397-434, 437-460, 489-496, 503-510, 516-522, 
528-539, 541-547, 552-558, 563-573, 589-595, 602-624, 626-632, 
651-667, 673-689, 694-706, 712-739, 756-790, 403-462, of Seq.ID 
No. 66, 

aa 49-55, 62-68, 83-89, 92-98, 109-115, 124-131, 142-159, 161- 
167, 169-175, 177-188, 196-224, 230-243, 246-252, 34-46, of 
Seq.ID No. 67, 

aa 11-20, 26-47, 69-75, 84-92, 102-109, 119-136, 139-147, 160- 
170, 178-185, 190-196, 208-215, 225-233, 245-250, 265-272, 277- 
284, 300-306, 346-357, 373-379, 384-390, 429-435, 471-481, 502- 
507, 536-561, 663-688, 791.-816, 905-910, 919-933, 977-985, 1001- 
1010, 1052-1057, 1070-1077, 1082-1087, 1094-1112, 493-587, 633- 
715 and 704-760, of Seq.ID No. 70, [3 
aa.6-20, 53-63, 83-90, 135-146, 195-208, 244-259, 263-314, 319- 
327, 337-349, 353-362, 365-374, 380-390, 397-405, 407-415, 208- 
287 and 286-314, of Seq.ID No. 71, 

aa 10-25, 31-43, 46-58, 61-66, 69-79, 85-92, 100-115, 120-126,. 
128-135," 149-155, 167-173, 178-187, 189-196, 202-222, 225-231, 
233-240, 245-251, 257-263, 271-292, 314-322, 325-334, 339-345, 
59-74, of Seq.ID No. 72, 

aa 4-9, 15-26. 65-76, 108-115, 119-128, 144-153, 38-52 and 66- 
114, of Seq.ID No. 73, 

aa 5-22, 42-50, 74-81, 139-145, 167-178, 220-230, 246-253, 255- 
264, 137-237 and 250-267, of Seq.ID No. 74, 

aa 10-26, 31-44, 60-66, 99-104, 146-153, 163-169, 197-205, 216- 
223, 226-238, 241-258, 271-280, 295-315, 346-351, 371-385, 396- 
407, 440-446, 452-457, 460-466, 492-510, 537-543, 546-551, 565- 
582, 590-595, 635-650, 672-678, 686-701, 705-712. 714-721, 725- 
731, 762-768, 800-805, 672-727, of Seq.ID No. 75, 
aa 5-32, 35-48, 55-76, of Seq.ID No. 76, 

aa 7-35, 54-59, 247-261, 263-272, 302-320, 330-339, 368-374, 382- 
411, 125-143 and 168-186, of Seq.ID No. 77, 

aa 5-24, 88-94, 102-113. 132-143, 153-173, 216-224, 254-269, 273- 
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278, 305-313, 321-327, 334-341, 31-61 and 58-74, of Seq.ID No. 
78, 

aa 16-24, 32-39, 43-49, 64-71, 93-99, 126-141, 144-156, 210-218, 
226-233, 265-273, 276-284, 158-220, of Seq.ID No. 79, 
aa 49-72, 76-83, 95-105, 135-146, 148-164, 183-205, 57-128, of 
Seq.ID No. 80, 

aa 6-15, 22-32, 58-73, 82-88, 97-109, 120-131, 134-140, 151-163, 
179-185, 219-230, 242-255, 271-277, 288-293, 305-319, 345-356, 
368-381, 397-406, 408-420, 427-437, 448-454, 473-482, 498-505, 
529-535, 550-563, 573-580, 582-590, 600-605, 618-627, 677-685, 
718-725. 729-735, 744-759, 773-784, 789-794, 820-837, 902-908, 
916-921, 929-935, 949-955, 1001-1008, 1026-1032, 1074-1083, 1088- 
1094, 1108-1117, 1137-1142, 1159-1177, 1183-1194, 1214-1220, 
1236-1252, 1261-1269, 1289-1294, 1311-1329, 1336-1341, 1406-1413, 
1419-1432, 1437-1457, 1464-1503, 1519-1525, 1531-1537, 1539-1557, 
1560-1567, 1611-1618, 1620-1629, 1697-1704, 1712-1719, 1726-1736, 
1781-1786, 1797-1817, 1848-1854, 1879-1890, 1919-1925, 194.6-1953, 
1974-1979, 5 to 134, of Seq.ID No. 81, 

aa 6-33, 40-46, 51-59, 61-77, 84-104, 112-118, 124-187, 194-248, 
252-296, 308-325, 327-361, 367-393, 396-437, 452-479, 484-520, 
535-545, 558-574, 582-614, 627-633, 656-663, 671-678, 698-704, 
713-722, 725-742, 744-755, 770-784, 786-800, 816-822, 827-837, 
483-511, of Seq.ID No. 82, 

aa 4-19, 57-70, 79-88, 126-132, 144-159, 161-167, 180-198, 200- 
212, 233-240, 248-255, 276-286, 298-304, 309-323, 332-346, 357- 
366, 374-391, 394-406, 450-456, 466-473, 479-487, 498-505, 507- 
519, 521-530, 532-540, 555-565, 571-581, 600-611, 619-625, 634- 
642, 650-656, 658-665, 676-682, 690-699, 724-733, 740-771, 774- 
784, 791-797, 808-815, 821-828, 832-838, 876-881, 893-906, 922- 
929, 938-943. 948-953, 969-976, 1002-1008, 1015-1035, 1056-1069, 
1105-1116, 1124-1135, 1144-1151, 1173-1181, 1186-1191, 1206-1215, 
1225-1230, 1235-1242, 6-66, 65-124 and 590-604, of Seq.ID No. 83, 
aa 5-32, 66-72, 87-98, 104-112, 116-124, 128-137, 162-168, 174- 
183, 248-254, 261-266, 289-303, 312-331, 174-249, of Seq.ID No. 
84, 

aa 4-21, 28-40, 45-52, 59-71, 92-107, 123-137, 159-174, 190-202, 
220-229, 232-241, 282-296, 302-308, 312-331, 21-118, of Seq.ID 
No. 85, 

aa 9-28, 43-48, 56-75, 109-125, 128-141, 143-162, 164-195, 197- 
216, 234-242, 244-251, 168-181, of Seq.ID No. 87, 
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aa 4-10, 20-42, 50-86, 88-98, 102-171, 176-182, 189-221, 223-244, 

246-268, 276-284, 296-329, 112-188, of Seq.ID No. 88, 

aa 4-9, 13-24, 26-34, 37-43. 45-51, 59-73, 90-96, 99-113, 160- 

173, 178-184, 218-228, 233-238, 255-262, 45-105, 103-166 and 66- 

153, of Seq.ID No. 89, [J 

aa 13-27, 42-63, 107-191, 198-215, 218-225, .233-250, 474-367, of 

Seq.ID No. 90, 

aa 26-53, 95-123, 164-176, 189-199, 8-48, of Seq.ID No. 92, 
aa 7-13, 15-23, 26-33, 68-81, 84-90, 106-117, 129-137., 140-159, 
165-172, 177-230, 234-240, 258-278, 295-319, 22-56, 23-99, 97- 
115, 233-250 and 245-265, of Seq.ID No. 94, 

aa 13-36, 40-49, 111-118, 134-140, 159-164, 173-183, 208-220, 
232-241, 245-254, 262-271, 280-286, 295-301, 303-310, 319-324, 
332-339, 1-85, 54-121 and 103-185, of Seq.ID No. 95, 
aa 39-44, 46-80, 92-98, 105-113, 118-123, 133-165, 176-208, 226- 
238, 240-255, 279-285, 298-330, 338-345, 350-357, 365-372, 397- 
402, 409-415, 465-473, 488-515, 517-535,. 542-550, 554-590, 593- 
601, 603-620, 627-653, 660-665, 674-687, 698-718, 726-739, 386- 
402,' of Seq.ID No. 96, 

aa 5-32, 34-49, 1-43, of Seq.ID No. 97, L.) 
aa 10-27, 37-56, 64-99, 106-119, 121-136, 139-145, 148-178, 190- 
216, 225-249, 251-276, 292-297, 312-321, 332-399, 403-458, 183- 
200, of Seq.ID No. 99, 

aa 5-12, 15-20, 43-49, 94-106, 110-116, 119-128, 153-163, 175- 
180, 185-191, 198-209, 244-252, 254-254, 266-273, 280-288, 290- 
297, 63-126, of Seq.ID No. 100, 

aa 5-44, 47-55, 62-68, 70-78, 93-100, 128-151, 166-171, 176-308, 
1-59, of Seq.ID No. 101, 

aa 18-28, 36-49, 55-62, 67-84, 86-95, 102-153, 180-195, 198-218, 
254-280, 284-296, 301-325, 327-348, 353-390, 397-402, 407-414, 
431-455, 328-394, of Seq.ID No. 102, 

aa 7-37, 56-71, 74-150, 155-162, 183-203, 211-222, 224-234, 242- 
272, 77-128, of Seq.ID No. 103, 

aa 34-58, 63-69 74-86 , 92-101, 130-138, 142-150, 158-191, 199- 

207, 210-221, 234-249, 252-271, 5-48, of Seq.ID No. 104, 

aa 12-36, 43-50, 58-65, 73-78, 80-87, 108-139 147-153, 159-172, 

190-203, 211-216, 224-232, 234-246, 256-261, 273-279, 286-293, 

299-306, 340-346, 354-366, 167-181, of Seq.ID No. 106, 

aa 61-75, 82-87, 97-104, 113-123, 128-133, 203-216, 224-229, 

236-246, 251-258, 271-286, 288-294, 301-310, 316-329, 337-346, 
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348-371, 394-406, 418-435, 440-452 of Seq.ID No. 112, 

aa 30-37, 44-55, 83-91, 101-118, 121-128, 136-149, 175-183, 185- 

193, 206-212, 222-229, 235-242 of Seq.ID No. 114, 

aa 28-38, 75-91, 102-109, 118-141, 146-153, 155-161, 165-179, 

186-202, 215-221, 234-249, 262-269, 276-282, 289-302, 306-314, -j 

321-326, 338-345, 360-369. 385-391 of Seq.ID No. 115, 

aa 9-33, 56-62,75-84, 99-105, 122-127, 163-180, 186-192, 206- 

228, 233-240, 254-262, 275-283, 289-296. 322-330, 348-355, 416- 

424, 426-438, 441-452. 484-491, 522-528, 541-549, 563-569, 578- 

584, 624-641, 527-544, of Seq.ID No. 142, 

aa 37-42, 57-62 ,. 121-135 , 139-145, 183-190, 204-212, 220-227, 
242-248, 278-288, 295-30, 304-309, 335-341, 396-404, 412-433, 
443-449, 497-503, 505-513, 539-545, 552-558, 601-617, 629-649, 
702-711, 736-745, 793-804, 814-829, 843-858, 864-885, 889-895, 
905-913, 919-929, 937-943, 957-965, 970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 1126-1136, 1145-1157, 1163-1171, 
1177-1183, 1189-1196, 1211-1218, 1225-1235, 1242-1256, 1261-1269, 
624-684, of Seq.ID No. 151, 

aa 8-23, 31-38, 42-49, 61-77, 83-90, 99-108, 110-119, 140-147, 
149-155, 159-171, 180-185, 189-209, 228-234, 245-262, 264-275, 
280-302, 304-330, 343-360, 391-409, 432-437, 454-463, 467-474, 
478-485, 515-528, 532-539, 553-567, 569-581, 586-592, 605-612, 
627-635, 639-656, 671-682, 700-714, 731-747, 754-770, 775-791, 
797-834, 838-848, 872-891, 927-933, 935-94i2, 948-968, 976-986, 
1000-1007, 1029-1037, 630-700, of Seq.ID No. 152, 
aa 17-25, 27-55, 84-90, 95-101, 115-121, 55-101, of Seq.ID No. 
154, 

aa 13-28, 40-46, 69-75, 86-92, 114-120, 126-137, 155-172, 182- 
193, 199-206, 213-221, 232-238, 243-253, 270-276, 284-290, 22- 
100, of Seq.ID No. 155 and 

aa 7-19, 46-57, 85-91, 110-117, 125-133, 140-149, 156-163, 198- 
204, 236-251, 269-275, 283-290, 318-323, 347-363, 9-42 and 158- 
174, of Seq.ID No. 158, T] 

aa 7-14, 21-30,- 34-50, 52-63, 65-72, 77-84, 109-124, 129-152, 

158-163, 175-190, 193-216, 219-234 of Seq.ID. No. 168, 

aa 5-24, 38-44, 100-106, 118-130, 144-154, 204-210, 218-223, 228- 

243, 257-264, 266-286, 292-299 of Seq.ID. No. 174, 

aa 29-44, 74-83, 105-113, 119-125, 130-148, 155-175, 182-190, 

198-211, 238-245 of Seq.ID. No. 176, and fragments as depicted in 

Teibles 2 and 4 and fragments comprising at least 6, preferably 
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more than 8, especially more than 10 aa. of said sequences. 



25. Helper epitopes of an antigen or a fragment, as defined in 
anyone of claims 21 to 24, especially peptides comprising frag- 
ments selected from the peptides mentioned in colxamn "Putative 
antigenic surface areas" in Table 4 and 5 and from the group aa 
6-40, 583-598, 620-646 and 871-895 of Seq. ID.No. 56, aa 24-53 of ' 
Seq.ID.No.70, aa 240-260 of Seq!lD.No.74, aa 1660-1682 and 1746- 
1790 of Seq. ID. No. 81, aa 1-29, 680-709, and 878-902 of 

Seq. ID. No. 83, aa 96-136 of Seq. ID. No. 89, aa 1-29, 226-269 and . 
275-326 of Seq. ID.No. 94, aa 23-47 and 107-156 of Seq. ID.No. 114 
and aa 24-53 of Seq. ID.No. 142 and fragments thereof being T-cell 
epitopes . 

26. Vaccine comprising a hyperimmune serum-reactive antigen or a 
fragment thereof, as defined in any one of claims 21 to 25. 

27. Vaccine according to claim 25, characterized in that it fur- 
ther comprises an immunostimulatory substance, preferably se- 
lected from the group comprising polycationic polymers, 
especially polycationic peptides, immunostimulatory deoxynucleo- 
tides (ODNs) , neuroactive compounds, especially h\iman growth hor- 
mone, alumn, Freimd's complete or incomplete adjuvans or 
combinations thereof . 

28. Preparation comprising antibodies against at least one anti- 
gen or a fragment thereof, as defined in any one of claims 21 to 
25. 

29. Preparation according to claim 27, characterized in that said 
antibodies are monoclonal antibodies. 

30. Method for producing a preparation according to claim 28, 
characterized by the following steps: 

•initiating an immune response in a non human animal by admin- 
istering an antigen or a fragment thereof, as defined in any 
•one of the claims 21 to 25, to said animal, 
•removing the spleen or spleen cells from said animal, 
•producing hybridoma cells of said spleen or spleen cells, 
•selecting and cloning hybridoma cells specific for said anti- 
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gen and 

•producing the antibody preparation by cultivation of said 
cloned hybridoma cells and optionally further purification 
steps . 

31. Method according to claim 29, characterized in that said re- 
moving the spleen or spleen cells is connected with killing said 
animal . 

32. Method for producing a preparation according to claim 21, 
characterized by the following steps: 

•initiating an immune response in a non human animal by admin- 
istering an antigen or a fragment thereof, as defined in any 
one of the claims 21 to 25, to said animal, 

•removing an antibody containing body fluid from said animal, 
•and i „l 

•producing the antibody preparation by subjecting said antibody 
containing body fluid to further purification steps. 

33, Use of a preparation according to claim 27 or 28 for the 

manufacture of a medicament for treating or preventing staphylo- 
coccal infections or colonization in particular against Staphy- 
lococcus aureus or Staphylococcus epidermidis . 

' • ri . . . ■ 

34, A screening method assessing the consequences of functional 
inhibition of at least one antigen or a fragment thereof, as de~ 
fined in any one of claims 21 to 25. 
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SEQUENCE LISTING 

Intercell Biomedizinische Forschungs- und Entwicklungs AG 
Cistern Biotechnologies GmbH 

R 39035 

Priority: Austrian Patent Application No. A 130/2001 of 
26.01.2001 

Seq.ID Nos. 1-598 

Organisms: S. aureus; S . epidermidis 



1. 


atgaacaaacagcaaaaagaatttaaatcattttattcaattagaaagtcatcactaggc 
gttgcatctgtagcaattagtacacttttattattaatgtcaaatggcgaagcacaagca 
gcagctgaagaaacaggtggtacaaatacagaagcacaaccaaaaactgaagcagttgca 
agtccaacaacaacatctgaaaaagctccagaaactaaaccagtagctaatgctgtctca 
gtatctaataaagaagttgaggcccctacttctgaaacaaaagaagctaaagaagttaaa 
gaagttaaagcccctaaggaaacaaaagaagttaaaccagcagcaaaagccactaacaat 
acata tec tat 1 1 tgaa t csiggaac 1 1 agagaagcga t taaaaaccc tgcc at aaaagac 
aaagatcatagcgcaccaaactctcgtccaattgattttgaaatgaaaaagaaagatgga 
actcaacagttttatcattatgcaagttctgttaaacctgctagagttattttcactgat 
tcaaaaccagaaattgaattaggattacaatcaggtcaattttggagaaaatttgaagtt 
tatgaaggtgacaaaaagttgccaattaaattagtatcatacgatactgttaaagattat 
gcttacattcgcttctctgtatcaaacggaacaaaagctgUtaaaattgttagttcaaca 
cacttcaataacaaagaagaaaaatacgattacacattaatggaattcgcacaaccaatt 
tataacagtgcagataaattcaaaactgaagaagattataaagctgaaaaattattagcg 
ccata taaaaaagcgaaaacac tagaaagacaag 1 1 ta tgaa t taaa taaaa t tcaagat 
aaacttcctgaaaaattaaaggctgagtacaagaagaaattagaggatacaaagaaagct 
tcagatgagcaagtgaaatcagctattactgaattccaaaatgtacaaccaacaaatgaa 
aaaatgactgatttacaagatacaaaatatgttgtttatgaaagtgttgagaataacgaa 
tctatgatggatacttttgttaaacaccctattaaaacaggtatgcttaacggcaaaaaa 
tatatggtcatggaaactactaatgacgattactggaaagatttcatggttgaaggtcaa 
cgtgttagaactataagcaaagatgctaaaaataatactagaacaattattttcccatat 
gttgaaggtaaaactctatatgatgctatcgttaaagttcacgtaaaaacgattgattat 
gatggacaataccatgtcagaatcgttgataaagaagcatttacaaaagccaataccgat 
aaatctaacaaaaaagaacaacaagataactcagctaagaaggaagctactccagctacg 
cctagcaaaccaacaccatcacctgttgaaaaagaatcacaaaaacaagacagccaaaaa 
gatgacaataaacaattaccaagtgttgaaaaagaaaatgacgcatctagtgagtcaggt 
aaaggc g t aacgc 1 1 gc tacaaaac caac taaaggt ga ag t agaa t c aag tag t ac aac t 
ccaactaaggtagtatctacgactcaaaatgttgcaaaaccaacaactggttcatcaaaa 
acaacaaaagatgttgttcaaacttcagcaggttctagcgaagcaaaagatagtgcteca 
ttacaaaaagcaaacattaaacacacciaatgatggacacactcaaagccaaaacaataaa 
aatacacaagaaaataaagcaaaatcattaccacaaactggtgaagaatcaaataaagat 
atgacattaccattaatggcattattagctttaagtagcatcgttgcattcgtattacct 
agaaaacgtaaaaactaa 


2. 


atgagaaatatagagaatctaaatcccggagattcagttgatcactttttcttagtgcat 
aaagctacacagggtgtaacagcacaaggtaaagattatatgacattacatttgcaagat 

aa aag tggtgaaat tgaagcgaaa 1 1 1 tggacggc tacaaaaaatgat atggcaacaatc 

aagcctgaagaaattgtacatgttaaaggtgacatcataaactatcgcggaaataaacag 

atgaaagtcaaccaaattagactagcgacaactgaagatcaattaaaaacagaacaattt 

gtagatggtgcacctttatcaccggcagaaatacaagaagagatttctcattatttgcta 

gatattgaaaatgctaatttacaacgtatcacacgtcatttattgaaaaaatatcaagaa 

cgattttacacatatccagctgctagttctcatcatcataactttgcgagtggcttaagc ' 

tatcatgtattaacgatgttacgtattgcaaaatcaatttgtgacatttatccattgtta 

aacaaaagtttgttatatagtggtattattttgcatgatattggtaaagttagagaattg 

agtggtcctgttgcgacgtcgtatacagtcgaaggtaacttattaggacacatctcgatt 

gcgagtgatgaagtagttgaagcagctcgtgaattgaacattgaaggagaagaaatcatg 

ttgttaagacatatgattttatctcatcatggtaagttagagtatggttctccaaaactg 

ccatacttaaaagaagcagaaattttatgctatatcgataatatcgatgctagaatgaat 

atgtttgaaaaggcatataaaaaaactgacaagggtcagtttacagataaaatatttggt 

cttgaaaatcgtagattctacaatcctgaatcactcgat 
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3. 


atgaacaaacaccacccaaaattaaggtctttctattctattagaaaatcaaccctaggc 
gttgcaccggtcattgtcagtacactatttttaattacttcccaacatcaagcacaagca 
gcagaaaatacaeiatacttcagataaaatctcggaaaatcaaaataataatgcaactaca 
actcagccacctaaggatacaaatcaaacacaacctgctacgcaaccagcaaacactgcg 
aaaaac tatcc tgcagcgga tgaa tcac t taaaga tgcaat taaaga tec tgca 1 1 agaa 
aataaagaacatgatataggtccaagagaacaagtcaatttccagttattagataaaaac 
aatgaaacgcagtactatcactttttcagcatcaaagatccagcagatgtgtattacact 
aaaaagaaagcagaagttgaattagacatcaatactgcttcaacatggaagaagtttgaa 
gtctatgaaaacaatcaaaaattgccagtgagacttgtatcatatagtcctgtaccagaa 
gaccatgcctatattcgattcccagtttcagatggcacacaagaattgaaaattgtttct 
tcgactcaaattgatgatggagaagaaacaaattatgattatactaaattagtatttgct 
aaacctatttataacgatccttcacttgtaaaatcagatacaaatgatgcagtagtaacg 
aatgatcaatcaagttcagtcgcaagtaatcaaacaaacacgaatacatctaatcaaaat 
acatcaacgatcaacaatgctaataatcaaccgcaggcaacgaccaatatgagtcaacct 
gcacaaccaaaatcgtcaacgaatgcagatcaagcgtcaagccaaccagctcatgaaaca 
aattctaatggtaatactaacgataaaacgaatgagtcaagtaatcagtcggatgttaat 
caacagtatccaccagcagatgaatcactacaagatgcaattaaaaacccggctatcatc 
gataaagaacatacagctgataattggcgaccaattgattttcaaatgaaaaatgataaa 
ggtgaaagacagttctatcattatgctagtactgttgaaccagcaactgtcatttttaca 
aaaacaggaccaa taa t tgaa ttaggtttaaagacagcttcaacatggaagaaatt tgaa 
gtttatgaaggtgacaaaaagttaccagtcgaattagtatcatatgattctgataaagat 
tatgcctatattcgtttcccagtatctaatggtacgagagaagttaaaattgtgtcatct 
attgaatatggtgagaacatccatgaagactatgattatacgctaatggtctttgcacag 
cctatcactaataacccagacgactatgtggatgaagaaacatacaatttacaaaaatta 
t tagc tccgtatcacaaagc taaaacgt tagaaagacaagt t ta tgaa ttageiaaaatta 
caagagaaattgccagaaaaatataaggcggaahataaaaagaaattagatcaaactaga 
gtagagttagctgatcaagttaaatcagcagtgacggaatttgaaaatgttacacctaca 
aatgatcaattaacagatttacaagaagcgcattttgttgtttttgaaagtgaagaaaat 
agtgagtcagttatggacggctttgttgaacatccattctatacagcaactttaaatggt 
caaaaatatgtagtgatgaaaacaaaggatgacagttactggaaagatttaattgtagaa 
ggtaaacgtgtcactactgtttctaaagatcctaaaaataattctagaacgctgattttc 
ccatatatacctgacaaagcagtttacaatgcgattgttaaagtcgttgtggcaaacatt 
ggttatgaaggtcaatatcatgtcagaattataaatcaggatatcaatacaaaagatgat 
gatacatcacaaaataacacgagtgaaccgctaaatgtacaaacaggacaagaaggtaag 
gttgctgatacagatgtagctgaaaatagcagcactgcaacaaatcctaaagatgcgtct 
gataaagcagatgtgatagaaccagagtctgacgtggttaaagatgctgataataatatt 
gataaagatgtgcaacatgatgttgatcatttatccgatatgtcggataataatcacttc 
ga taaa t atga t ttaaaagaaatggatac tcaaat tgccaaaga tac t ga t aga aa tg tg 
gataaagatgccgataatagcgttggtatgtcatctaatgtcgatactgataaagactct 
aataaaaataaagacaaagtcatacagctgaatcatattgccgataaaaataatcatact 
ggaaaagcagcaaagcttgacg tag tgaaacaaaatta taa taatacagacaaagt tact 
gacaaaaaaacaactgaacatctgccgagtgatattcataaaactgtagataaaacagtg 
aaaacaaaagaaaaagccggcacaccatcgaaagaaaacaaacttagtcaatctaaaatg 
ctaccaaaaactggagaaacaacttcaagccaatcatggtggggcttatatgcgttatta 
ggtatgttagctttattcattcctaaattcagaaaagaatctaaa 


4. 


Atgtcagattttaatcatacagatcattctacaacaaaccatagccaaacacctagatac 
Agaagacctaaatttccatggtttaaaacagtcatcgttgcattgattgctggaattatt 
Ggtgcacttctagtacttggtataggcaaagtattaaatagtacaattttaaataaagat 
Ggttcaactgttcagacaacaaataataaaggtggcaatcaattagacggtcaaagcaag 

Aaattcggtaccgttcatgaaatgataaaatctgtctcccctacaattgttggagttatt 
Aacatgcaaaaagcatcaagtgtagacgacttattaaaaggcaaatcatctaaaccatct 
Gaagctggagtaggttcaggtgttatctatcaaataaacaacaattcagcttatatcgtt 
Acaaacaatcatgttattgatggcgcaaatgaaattagagtccaattacataataaaaaa 
Caagttaaagcgaaattagttggtaaagatgcagtaactgatattgctgtacttaaaatt 
Gaaaatacaaaaggtattaaagcgattcaatttgccaactcttcaaaagtacaaactggc 
Gatagcgtattcgcaatgggtaacccattaggattacaatttgctaactctgtaacatct 
Ggtatcatttcagcaagcgaacgtacgattgacgctgagacaactggtggcaatacaaaa 
Gttagcgttcttcaaacagatgctgctattaacccaggtaactcaggtggcgcattagta 
Gatattaatggtaatttagttggtattaactcaatgaaaattgctgcgacacaagttgaa 
Ggtatcgggtttgctattccaagjtaatgaagttaaagtaacaattgaacaacttgtaaaa 
Catggtaaaattgaccgcccttcgattggtattggtttaattaatttgaaagatattcct 
Gaagaagagcgcgagcaacttcatactgatagagaagacggtatttatgtcgccaaagct 
Gatagtgatattgatcttaaaaaaggtgatattattacagaaattgatggcaagaaaatt 
Aaagatgatgttgatttaagaagctatttatatgaaaataaaaaacctggtgaatcagtc 
Actgttaccgttatccgtgatggtaaaacaaaagaagttaaagtgaaattaaaacaacaa 
Aaagaacaaccaaaacgtcaaagccgatcagaacgtcaatcacctggccaaggcgataga 
gatttctttaga 


5. 


ttgatgattaatgaaagagaagtgtttattttgatatatctagataatgcggcamcgacg 
aaagcatttgaagaagtgttagatacttatttaaaagtaaatcaatcaatgtattataat 
ccgaatagtccgcataaagctggtttgcaggcaaatcaattactacaacaagcaaaaacc 
caaattaatgcaatgattaattcaaaaacaaattatgatgttgtattcactagtggtgca 
actgaatccaataatcttgctttaaaaggtattgcctatcgtaaatttgatacagcgaag 
gaaataattacatccgtgttagagcatccgtccgcattagaggttgtaagatatttggaa 
gcacacgaaggatttaaagttaaatatgttgatgtaaagaaagatggcagtattaactta 
gaacacttcaaagaattaatgtcagacaaagtcggtttagtaacatgtatgtatgtaaat 
aatgtaactggacaaatacagcctattccacaaatggctaaagttataaaaaattatcct 
aaggcacattttcatgtagatgcggttcaagcattcggcaaaatttcaatggatctcaat 
aacatagatagtattagtttaagtggacacaagtttaatggtttaaaaggacaaggcgtc 
ttacttgtaaatcacattcaaaatgttgaaccaactgtccatggtggtggtcaagaatat 
ggcgttagaagtggaacagttaatttgccaaatgatattgcaatggttaaagcgatgaag 
a tagc taa tgaaaac t tt gaagcattgaa tgca 1 1 tg 1 1 ac tgag t taaat aa tgacgtc 
cgtcaatttttaaataaatatcatggagtttatattaattcttcaacttcaggttcacca 
ttcgttttaaatattagttttcctggcgtaaaaggtgaagtattagttaatgctttttca 
aaatatgacattatgatatctacgacaagtgcttgttcatctaaacgtaataaat taaat 
gaagtattggctgcaatgggattatcagacaaatctattgaaggtagtataagattatca 
tttggggctactacaactaaagaagatatagcgaggtttaaagaaatatttatcatcatt 
tatgaggaaattaaagagttgctaaaa 
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6. 


gtgaaccaacaacaggagaaaacaacaacaacgccaacaacaattaatccattaacggga 
gaaaaagtaggcgaaggtgaaccaacaacagaagtaacaaaagaaccagtagatgaaatc 
acacaattcggtggagaagaagtaccacaaggtcataaagatgagttcgatccaaactta 
ccaattgacggfcacagaagaagtaccaggtaaaccaggcatcaagaatcctgaaacaggt 
gaagtagtaacacctccggttgacgatgtcacaaaacatggtccaaaagcaggcgaacca 
gaggttactaaagaagaaataccattcgagaaaaaacgtgagttcaatccagacttaaaa 
ccaggcgaagagaaagtaacgcaagaaggacaaactggagagaaaacaacaacaacgcca 
acaacaattaatccattaacgggagaaaaagtaggcgaaggtgaaccaacaacagaagta 
acaaaagaaccagtagatgaaatcacacaattcggtggagaagaagtaccacaaggtcat 
aaagatgagttcgatccaaacttaccaattgacggtacagaagaagtaccaggtaaacca 
ggcatcaagaatcctgaaacaggtgaagtagtaacaccaccagtagacgatgtcacaaaa 
catggtccaaaagcaggcgaaccagaggttactaaagaagaaattccatatgaaactaaa 
cgcgtattagatccaacaatggaaccaggtagtcctgataaagtagctcaaaaaggtgaa 
aatggtgaaaaaacaacaacaacaccaactacaattaatccattaacgggagaaaaagta 
ggcgaaggcgaaccaacaacggaagtaacgaaagaaccaatagacgaaattgttaactat 
gcacctgaaattactcctcatggtacacgtgaagaaattgatccaaacttaccagaaggt 
gaaactaaagctatcccaggtaaagatggcttgaaagatcctgaaactggagaaatcatt 
gaagaaccacaagatgaagtaatcatccatggtgctaaagatgattcagatgcggacagc 
gattcagacgcagatagcgattctgatgcagacagcgactcagacgcagatagcgactct 
gatgcggacagcgattcagacagcgatagcgat tcagat tcagatagcgactctgatgcg 
gacagcgattcagacgcagatagcgat tcagat tcagatagtgactctgatgcggacagc 
gactcagacgcagatagcgactctgatgcggacagcgactcagacgcagatagcgattct 
gattcagacagcgactcagacgcagatagcgac tcagat tcagacagcgattcagacgca 
gatagcgactcagacgcagatagcgattcagacgcagatagcgactcagacgcagatagc 
ga t tcagat tcagatagcgac tc tgatgcggacagcgatagcgat tcagat tcagacagc 
gactcagacgcagatagcgattcagacagcgattcagacgcagatagcgactctgatgcg 
gacagcgactcagacgcagatagcgactcagacgcagatagcgattcagattcagacagc 
gactcagattcagacagcgatagcgattcagattcagacagagactcagacgcagatagc 
gactcagacgcagatagcgactcagattcagacagcgattcagacgcagatagcgattca 
gattcagatagtgactctgatgcggacagcgattcagacgcagatagcgactcagattca 
gacgcagatagcgattctgattcagacagcgactcagacgcagatagcgactctgatgcg 
gacagcgactcagacgcagatagcgattctgatgcagacagcgactcagacagcgatagc 
gattctgattcagacagcgattcagacgcagatagcgactctgatgcggacagcgattca 
gacgcagatagagatcataatgacaaaacagataaacceiaataataaagagttaccagat 
actggtaatgatgctcaaaataatggcacattatttggttcactattcgctgcgcttgga 
ggattattcttagttggcagacgtcgtaaaaacaaaaataatgaagaaaaa 


7. 


gtgaagtcattgaagacggtgattgggatgaataataaggagcatattaaatctgtcatt 
ttagcactactcgtcttgatgagtgtcgtattgacatatatggtatggaacttttctcct 
gatattgcaaatgtcgacaatacagatagtaagaagagtgaaacgaaacctttaacgaca 
cctatgacagccaaaatggatacaactattacgccatttcagattattcattcgaaaaat 
gatcatccagaaggaacgattgcgacggtatctaatgtgaataaactgacgaaacctttg 
aaaaataaagaagtgaagtccgtggaacatgttcgtcgtgatcataacttgatgattcct 
gatttgaacagtgattttatattattcgattttacgtatgatttaccgttatcaacatat 
c t tgg tcaagtactgaaca tgaa tgcgaaagt accaaatca tt tcaa tt tcaa tcgt t tg 
gtcatagatcatgatgctgatgataatatcgtgctttatgctataagcaaagatcgccac 
gattacgtaaaattaacaactacaacgaaaaatgatcattttttagatgcattagcagca 
gtgaaaaaagatatgcaaccatacacagatatcatcacaaacaaagatacaattgatcgt 
acgacgcatgt t tt tgc acceiag t aaacc tgaaaagt taaaaaca tatcgcatgg ta 1 1 1 
aacacgattagtgttgagaaaatgaatgctatactatttgacgattcaaccatcgttcgt 
agttcaaagagtggtgttacaacctacaacaataatacaggtgtcgcaaactataacgat 
aaaaatgaaaaatatcattataaaaacctgtccgaagatgaagcgagttccagcaaaatg 
gaagaaacgattccaggaacctttgattttattaatggtcatggtggtttcttaaacgaa 
gactttagattgtttagtacgaataatcagtcaggcgagttaacatatcaacgtttcctt 
aatggttatccaacgtttaataaagaaggttctaatcaaattcaagtcacttggggtgaa 
aaaggcgtctttgactatcgtcgttcgttattacgcaccgacgttgttttaaatagtgag 
gafcaataaatcgttgccgaaattagagtctgtacgttcaagcttagcgaacaatagtgat 
attaattttgaaaaagtaacaaacatcgctatcggttacgaaatgcaggataattcagat 
cataatcacattgaagtgcagattaacagtgaactcgtaccgcgttggtatgtagaatat 
gatggcgaatggtatgtttataacgatgggaggcttgaa 
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atgagtaaaagacagaaagcatttcatgacagcttagcaaacgaaaaaacaagagtaaga 
ctttataaatctggaaaaaattgggtaaaatccggaattaaagaaatagaaatgttcaaa 
attatggggctaccatttattagtcatagtttagtgagtcaagataatcaaagcattagt 
aaaaaaatgacgggatacggactgaaaactacggcggttattggtggtgcattcacggta 
aatatgttgcatgaccagcaagcttttgcggcttctgatgcaccattaacttctgaatta 
aacacacaaagtgaaacagtaggtaatcaaaactcaacgacaatcgaagcatcaacatca 
acagccgattccacaagtgtaacgaaaaatagtagttcggtacaaacatcaaatagtgac 
acagtctcaagtgaaaagtctgaaaaggtcacttcgacaactaatagtacaagcaatcaa 
caagagaaattgacatctacatcagaatcaacatcctcaaagaatactacatcaagttct 
gatactaaatctgtagcttcaacttcaagtacagaacaaccaattaatacatcaacaaat 
caaagtactgcatcaaataacacttcacaaagcacaacgccatcttcggtcaacttaaac 
aaaactagcacaacgtcaactagcaccgcaccagtaaaacttcgaactttcagtcgctta 
gctatgtcaacatttgcgtcagcagcgacgacaaccgcagtaactgctaatacaattaca 
gttaataaagataacttaaaacaatatatgacaacgtcaggtaatgctacctafcgatcaa 
agtaccggtattgtgacgttaacacaggatgcatacagccaaaaaggtgctattacatta 
ggaacacgtattgactctaataagagttttcatttttctggaaaagtaaatttaggtaac 
aaatatgaagggcatggaaatggtggagatggtatcggttttgccttttcaccaggtgta 
ttaggtgaaacagggttaaacggtgccgcagtaggtattggtggcttaagtaacgcattt 
ggcttcaaattggatacgtatcacaatacatctaaaccaaattcagctgcaaaggcgaat 
gctgacccatctaatgtagctggtggaggtgcgtttggtgcatttgtaacaacagatagt 
tatggtgttgcgacaacgtatacatcaagbtcaacagctgataatgctgcgaagttaaat 
gttcaacctacaaataacacgttccaagattttgatattaactataatggtgatacaaag 
gttatgactgtcaaatatgcaggtcaaacatggacacgtaatatttcagattggattgcg 
aaaagtggtacgaccaacttttcattatcaatgacagcctcaacaggtggcgcgacaaat 
ttacaacaagtacaatttggaacattcgaatatacagagtctgctgttacacaagtgaga 
t acg t tga tg t aacaacagg t aaaga t at ta ttccaccaaaaacatat tcaggaaa tg 1 1 
gatcaagtcgtgacaatcgataatcagcaatctgcattgactgctaaaggatataactac 
acgtccgtcgatagttcatatgcgtcaacttataatgatacaaataaaactgtaaaaatg 
acgaatgctggacaatcagtgacatattattttactgatgtaaaagcaccaactgtaact 
gtaggcaatcaaaccatagaagtgggtaaaacaatgaatcctattgtattgactacaacg 
gataatggtactgggactgUgacaaatacagttacaggattaccaagcggattaagttac 
g a tag tgcaacgaa 1 1 caa tea t tgggacaccaacaaaaa t tgg tcaatcaac ag tgac a 
gttgtgtctactgaccaagcaaataacaaatcgacgacaacttttacaataaatgttgtg 
gatacgacagcaccaacagtgacaccaataggagatcaatcatcagaagtgtattcacca 
atatccccgattaaaattgctacgcaagataacagtggaaatgcggtgacgaatacagtg 
actggactgccatccggactaacatttgatagtacaaataatactattagtggtacacca 
acaaacattggtacaagtactatatcaatcgtttctacagatgcgagcggtaacaaaacg 
acgacaacttttaaatatgaagtaacaagaaatagcatgagtgattccgtatcaacatca 
ggaagtacacaacaatctcaaagtgtgtcaacaagtaaagctgactcacaaagtgcatca 
acgagtacatcaggatcgattgtggtatctacatcagctagtacctcgaaatcgacaagt 
gtaagcctatctgattctgtgagtgcatctaagtcattaagcacatctgaaagtaatagt 
gtatcaagctcaacaagcacaagtttagtgaattcacaaagtgtatcatcaagcatgtcg 
gattcagctagtaaatcaacatcattaagcgattctatttcaaactctagcagtactgaa 
aaatccgaaagtctatcaacaagtacatctgattcattgcgtacatcaacatcactcagt 
gactcattaagtatgagtacatcaggaagcttgtctaagtcacaaagcttatcaacgagt 
atatcagggtcgtctagtacatcagcatcattaagtgacagtacatcgaatgcaattagt 
acatcaacatcattgagcgagtcagctagcacctcggactctatcagtatttcaaatagc 
atagccaactctcaaagtgcgtcaacaagcaaatcagattcacaaagtacatcaatatca 
ttaagtacaagtgattcaaaatcgatgagtacatcagaatcattgagcgattcgacgagc 
acaagtggttctgtttctggatcactaagcatagcagcatcacaaagtgtctcaacaagt 
acatcagactcgatgagtacttcagagatagtaagtgactctatcagtacaagtgggtca 
ttatctgcatcagacagtaaatcaatgtccgtaagtagttcaatgagcacgtctcagtca 
ggtagtacatcagaatcattaagtgattcacaaagtacatctgattctgatagtaagtca 
ttatcacaaagtactagtcaatcaggttcaacaagtacatcaacgtcgacaagtgcttca 
gtacgtacttcggaatcacaaagtacgtctggttcaatgagtgcaagtcaatccgattca 
atgagcatatcaacgtcgtttagtgattcaacgagtgatagcaaatcagcatcaactgca 
t caag tg aatcaa ta tcacaaagtgcttctacgagcacatctggtt egg taag tact teg 
acatcgttaagtacaagtaattcagaacgtacatcaacatctatgagtgattccacaagc 
t taag tacatcagagtc tgattcaa taagtgaatcaacgtcaacgagcgactctataagt 
gaagcaatatctgcttcagagagcacgtttatatcattaagtgaatcaaatag1:actagc 
gattcagaatcacaaagtgcatctgcctttttaagtgaatcattaagtgaaagtacgtct 
gaatcaacatcagagtcagtgagtagttcgacaagtgagagtacgtcattatcagacagt 
acatcagaatctggtagcacatcaacatcattaagtaattcaacaagtggtagtacgtcc 
atttcaacatcgacaagtatcagtg'aatcaacgtcaacgtttaagagcgagagtgtttca 
acatcactgagtatgtcaacgagtacaagtttgtctgactctacaagtttgtcaacatca 
ttaagtgattccacaagtgatagtaagtctgattcattaagtacatcaatgtcgacaagt 
gattcaatcagtacaagtaaatctgattccattagtacatccacatcattaagtggttct 
acaagtgaaagtaaatccgattcaacatcaatgagcataagtatgtctcaatcaacatca 
ggaagtacaagtacgtcaacgagtacaagtttgtctgactcaacgagtacatcattgtca 
ctaagtgcctcaatgaatcaaagcggagtagactcaaactcagcaagccaaagtgcctca 
aactcaacaagtacaagcacgagcgaatccgattcacaaagcacatcatcatatacaagt 
cagtcaacaagccaaagtgaatccacatcgacatcaacgtcactaagcgattcaacaagt 
atatctaaaagtacgagtcaatcaggttcggtaagcacatcagcgtcattaagtggttca 
gagagtgaatctgattcacaaagtatctcaacaagtgcaagtgagtcaacatcagaaagt 
gcgtcaacatcactcagtgactcaacaagtacaagtaactcaggatcagcaagtacgtca 
acatcgctcagtaactcagcaagcgcaagtgaatccgatttgtcgtcaacatctttaagt 
gattcaacatctgcgtcaatgcaaagcagtgaatccgattcacaaagcacatcagcatca 
ttaagtgattcgctaagtacatcaacttcaaaccgcatgtcgaccattgcaagtttatct 
acatcggtaagtacatcagagtctggctcaacatcagaaagtacaagtgaatccgattca 
acatcaacatcattaagcgattcacaaagcacatcaagaagtacaagtgcatcaggatca 
gcaagtacatcaacatcaacaagtgactctcgtagtacatcagcttcaactagtacttcg 
atgcgtacaagtactagtgattcacaaagtatgtcgctttcgacaagtacatcaacaagt 
a tgag tga t tcaacg teat t at c tga tag tg t tag tga 1 1 caaca tcagac tcaacaagt 
gegagtacatctggttcgatgagtgtgtctatatcgttaagtgattcgacaagtacatca 
acatcggctagtgaagtaatgagcgcaagcatatctgattcacaaagtatgtcagaatct 
gtaaatgattcagaaagtgtaagtgaatctaattctgaaagtgactctaaatcgatgagt 
ggctcaacaagtgtcagtgattctggctcattgagcgtc tcaacgtcattaagaaaatca 
gaaagtgtaagegagtcaagttcattgagttgctcacaatcgatgagcgattcagtaagc 
acaagcgattcgtcatcattaagtgtatcgacgtcactaagaagttcagaaagcgtgagt 
gaatctgattcattaagtgattcaaaatcaacaagtggttcgacttcaacaagtacatct 
ggt teat tgagtacctcaacatcat taag tggttcagaaagcgtaagcgagtctacc teg 
ctaagtgattcaatatcaatgagtgattctactagtacaagtgactccgactcattaagt 
ggatcaatatctttaagtggttccacaagtcttagcacttcggattcattaagtgattca 
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aaatcattgagtagctcgcaaagtatgagtggatcagaatcaacgtcaacaagtgtgagc 
gattcgcagtcaagctcaacaagtaatagtcaatttgactctatgagcatcagtgcatca 
gaaagcgactcaatgtctacaagtgattcgtctagcatcagtggatcaaattcaacgagt 
acatcactttcaacatctgactcaatgagcggaagcgtatcagtttcaacatcgacaagt 
ttaagtgactcaatatcaggttcaacaagtgtaagtgactcgagctcaacaagcacatct 
acatcattaagtgattcaatgtcacaaagccagtcaacaagtacaagtgcatctggttcc 
ttaagtacatcgatatcaacatcaatgtcaatgagtgctagtacatcgtcatcacaaagc 
acatcggtgtcgacatcatfcatcaacatcagacagtatcagtgattctacttcaataagt 
atcagtggttcacaaagtacagtagaaccagaatctacaagtgattcaacttctatcagt 
gactcagaatcattgagtacatcagatccagactcgacatcgacaagtacatcggactca 
acaagtggttcaacttcaacaagcatatctgaatcattaagtacgtctggttcaggttca 
acgagcgtatctgactcaacatcaatgagtgaatctaattcatcgagtgtttcaatgtca 
caagacaaatccgactcaacatcaattagtgactcagaatcagtgtcaacaagcacatca 
acgtcattgagcacatccgattcgacaagcacatccgaatcactgagtacatctatgtct 
ggttcacaaagcatttctgactcaacatcaacaagtatgtccggctcaacaagtacatct 
gaatctaactcaatgcatccgtcagactcaatgagtatgcatcatactcacagcacgagc 
acatctcgcttatcaagtgaagcaacaacgagcacgagtgaatctcagtctacattaagt 
gcaacatctgaagtgactaaacataatggcacaccagcacaaagtgaaaaaagattgcca 
gatacaggtgactcaataaaacaaaatggattactaggtggcgttatgacattattagtt 
gg t ttaggtttaatgaagagaaagaciaaagaaagatgaaaatgatcaagatgattc tcaa 
gca 



wo 02/059148 



PCT/EP02/00546 



atgcctaaaaataaaatttcaattcatttgctatcaactacgctcgtattacctacttta 
gtttcacctaccgcttatgctgatacacctcaaaaagatactacagctaagacaacatct 
catgattcaaaaaaatctaatgacgatgaaacttctaaggatactacaagtaaagatatt 
gataaagcagacaaaaataatacaagtaaccaagacaataacgacaaaaaatttaaaact 
atagacgacagcacttcagactctaacaatatcattgattttatttataagaatttacca 
caaaccaatataaaccaattgctaaccaaaaataaatacgatgataattactcattaaca 
actttaatccaaaacttattcaatttaaattcggatatttctgattacgaacaacctcgt 
aatggcgaaaagtcaacaaatgattcgaataaaaacagtgacaatagcatcaaaaatgac 
actgatacgcaatcatctaaacaagataaagcagacaatcaaaaagcacctaaatcaaac 
aatacaaaaccaagtacatctaataagcaaccaaattcgccaaagccaacacaacctaat 
caatcaaatagtcaaccagcaagtgacgacaaagcaaatcaaaaatcttcatcgaaagat 
aatcaatcaatgtcagattcggctttagactctattttggatcaatacagtgaagatgca 
aagaaaacacaaaaagattatgcatctcaatctaaaaaagacaaaaatgaaaaatctaat 
acaaagaatccacagttaccaacacaagatgaattgaaacataaatctaaacctgctcaa 
tcattcaataacgatgttaatcaaaaggatacacgtgcaacatcattattcgaaacagat 
cctagtatatctaacaatgatgatagcggacaatttaacgttgttgactcaaaagataca 
cgtcaatttgtcaaatcaattgctaaagatgcacatcgcattggtcaagataacgatatt 
tatgcgtctgtcatgattgcccaagcaatcttagaatctgactcaggtcgtagtgcttta 
gctaagtcaccaaaccataatttattcggtatcaaaggtgcttttgaagggaattctgtt 
ccttttaacacattagaagctgatggtaatcaattgtatagtattaatgctggattccga 
aaatatccaagcacgaaagaatcactaaaagattactctgaccttattaaaaatggtatt 
gatggcaatcgaacaatttataaaccaacatggaaatcggaagccgattcttataaagat 
gcaacatcacacttatctaaaacatatgctacagatccaaactatgctaagaaattaaac 
agtattattaaacactatcaattaactcagtttgacgatgaacgcatgccagatttagat 
aaatatgaacgttctatcaaggattatgatgattcatcagatgaattcaaacctttccgt 
gaggtatctgatagtatgccatatccacatggccaatgtacttggtacgtatataaccgt 
afcgaaacaatttggtacatctatctcaggtgatttaggtgatgcacataattggaataat 
cgagctcaataccgtgattatcaagtaagtcatacaccaaaacgtcatgctgctgttgta 
tttgaggctggacaatttggtgcagatcaacattacggtcatgtagcatttgttgaaaaa 
gttaacagtgatggttctatcgttatttcagaatccaatgttaaaggattaggtatcatt 
tctcatagaactabcaacgcagctgccgctgaagaattatcabatattacaggtaaa 



10. 



gtgaggaaattttcaagatatgcatttacaagtatggcagcattaaccttgttgagcact 
ttatcaccagcagcattagcgattgattcaaaaaataaaccagctaattctgatattaaa 
tttgaggtgactcaaaagagtgatgcggtcaaagcattaaaagaattgcctaaatccgaa 
aatgtaaaaaatatttatcaagattacgctgttactgatgtaaaaactgataaaaaagga 
tttacgcattatacattgcaaccgagtgttgatggtgttcatgcacctgacaaagaagtg 
aaagtacacgcagacaaatcaggaaaagtcgttttaatcaatggggatactgatgcgaag 
aaagtaaagccaacgaataaagtgacattaagtaaagatgacgcagccgacaaagcattt 
aaagcagttaagattgataagaataaagcgaaaaatcttaaagataaagtcattaaagaa 
aacaaagttgaaatcgatggtgacagtaataaatacgtttataatgttgagttaattaca 
gtgacaccagaaatttcacattggaaagttaaaattgatgctcaaactggcgaaatttta 
gaaaaaatgaacttagttaaagaagctgcagaaactggtaaaggaaaaggtgtacttggc 
gatacaaaagatatcaatatcaatagtattgacggtggatttagcctagaagatttaacg 
catcaaggtaaattatcagcatttagctttaatgatcaaacaggtcaagcaacattgatt 
actaatgaagatgaaaacttcgtaaaagafcgagcaacgtgctggcgtagatgcaaattat 
tacgctaaacaaacatatgattattacaaagacacatttggtcgtgaatcatatgacaac 
caaggtagtccaattgtttcattaacgcatgttaataactacggtggtcaagataacaga 
aataatgccgcatggatcggtgacaaaatgatctatggtgatggtgatggtcgcacattc 
acaagtttatcgggtgcaaatgacgtagtagcacacgaattaacacacggtgtgacacaa 
gagacagcgaacttagaatataaggaccagtcaggcgctctaaatgaaagcttttcagat 
gtttttggatactttgtagatgacgaggatttcttaatgggtgaagatgtctacacacct 
ggaaaagagggagacgctttacgcagcatgtcaaacccagaacaatttggtcaaccagct 
catatgaaagactatgtattcactgaaaaagataatggtggcgtacatacgaattctgga 
attccaaataaagcagcttataacgtgattcaagcaatagggaaatctaaatcagaacaa 
attcactaccgagcattaacggaatacttaacaagtaattcaaacttcaaagafctgtaaa 
gatgcattataccaagcggctaaagatttatatgacgagcaaacagctgaacaggtgtat 
gaagcatggaa tgaag taggcgtggag 



wo 02/059148 



PCT/EP02/00546 



- 7 - 



11. 


ttgaaaaaaagaattgattatttgtcgaataagcagaataagcattcgattagacgtttt 
acagtaggtaccacatcagtaatagtaggggcaactatactatttgggataggcaatcat 
caagcacaagcttcagaacaatcgaacgatacaacgcaatcttcgaaaaataatgcaagt 
gcagattccgaaaaaaacaatatgatagaaacacctcaattaaatacaacggctaatgat 
acatctgatattagtgcaaacacaaacagtgcgaatgtagatagcacaacaaaaccaatg 
tc tacacaaacgagcaataccac tacaacagagccagc t tcaacaaatgaaacacc tcaa 
ccgacggcaattaaaaatcaagcaactgctgcaaaaatgcaagatcaaactgttcctcaa 
gaagcaaattctcaagtagataataaaacaacgaatgatgctaatagcatagcaacaaac 
agt gage ttaaaaattctcaaacattagatttaccacaatcatcaccacaaacgatt tec 
aatgcgcaaggaactagtaaaccaagtgttagaacgagagctgtacgtagtttagctgtt 
gctgaaccggtagtaaatgctgctgatgctaaaggtacaaatgtaaatgataaagttacg 
gcaagtaatttcaagttagaaaagactacatttgaccctaatcaaagtggtaacacattt 
atggcggcaaattttacagtgacagataaag tgaaatcaggggattattttacagcgaag 
ttaccagatagtttaactggtaatggagacgtggattattctaattcaaataatacgatg 
ccaattgcagacattaaaagtacgaatggcgatgttgtagctaaagcaacatatgatatc 
ttgactaagacgtatacatttgtctttacagattatgtaaataataaagaaaatattaac 
ggacaattttcattacctttatttacagaccgagcaaaggcacctaaatcaggaacatat 
gatgcgaatattaatattgcggatgaaatgtttaataataaaat tact tataacta tag t 
tcgccaattgcaggaattgataaaccaaatggcgcgaacatttcttctcaaattattggt 
gtagatacagcttcaggtcaaaacacatacaagcaaacagtatttgttaaccctaagcaa 
cgagttttaggtaatacgtgggtgtatattaaaggctaccaagataaaatcgaagaaagt 
agcggtaaagtaagtgctacagatacaaaactgagaattcttgaagtgaatgatacatct 
aaattatcagatagctactatgcagatccaaatgactctaaccttaaagaagtaacagac 
caatttaaaaatagaatctattatgagcatccaaatgtagctagtattaaatttggtgat 
attactaaaacatatgtagtattagtagaagggcattacgacaatacaggtaagaactta 
aaaactcaggttattcaagaaaatgttgatcctgtaacaaatagagactacagtattttc 
ggttggaataatgagaatgttgtacgttatggtggtggaagtgctgatggtgattcagca 
gtaaatccgaaagacccaactccagggccgccggttgacccagaaccaagtccagaccca 
gaaccagaaccaacgccagatccagaaccaagtccagacccagaaccggaaccaagccca 
gacccggatccggattcggattcagacagtgactcaggctcagacagcgactcaggttca 
gatagcgactcagaa tcaga tagcgattcggattcagacagtgattcagattcagacagc 
gac tcagaa tcaga tagcga t tcagaa tcagatagcgac tcaga t tcagatagcgat tea 
gattcagatagcgattcagattcagatagcgattcggattcagacagtgattcagattca 
gacagcgac tcagaa tcagatagcgactcagaatcaga tag tgagtcagattcagacagt 
gac tcggactcagacagtgattcagactcagatagcgattcagac tcagatagcgat tea 
gattcagacagcgaetcagattcagacagcgactcagactcagatagcgactcagactca 
gacagcgactcagattcagatagcgattcagactcagacagcgactcagactcagacagc 
gactcagactcagatagcgactcagattcagatagcgattcagactcagacagcgactca 
gattcagatagcgattcggactcagacagcgattcagattcagacagcgactcagactcg 
gatagcgat tcaga t tcaga tagcga t tcggat tcagacagtgat tcaga ttcagacagc 
gactcagactcggatagcgactcagactcagacagcgattcagactcagatagcgactca 
gactcggatagcgactcggattcagatagcgactcagactcagatagtgactccgattca 
agagttacaccaccaaataatgaacagaaagcaccatcaaatcctaaaggtgaagtaaac 
cattctaataaggtatcaaaacaacacaaaactgatgctttaccagaaacaggagataag 
agcgaaaacacaaatgcaactttatttggtgcaatgatggcattattaggatcattacta 
ttgtttagaaaacgcaagcaagatcataaagaaaaagcg 


12. 


atgaaaaagacaattatggcatcatcattagcagtggcattaggtgtaacaggttacgca 
gcaggtacaggacaccaagcacacgccgctgaagtaaacgttgatcaagcacacttagtt 
gacttagcgcataatcaccaagatcaattaaatgcagctccaatcaaagatggtgcatat 

gacatccactttgtaaaagatggtttccaatataacttcacttcaaatggtactacatgg 
tcatggagctatgaagcagctaatggtcaaactgctggtttctcaaacgttgcaggtgca 
gactacactacttcatacaaccaaggttcaaatgtacaatcagtaagctacaatgcacaa 
tcaagtaactcaaacgttgaagctgtttcagctccaacttaccataactacagcacttca 
actacttcaagttcagtgagattaagcaatggtaatactgcaggtgctactggttcatca 
gcagc tcaaa tcatggc tcaacg tac tggtgt ttcagc ttc tacatgggc tgcaatcatc 
gctcgtgaatcaaatggtcaagtaaatgcttacaacccatcaggtgcttcaggtttattc 
caaactatgccaggttggggtccaacaaacactgttgaccaacaaatcaacgcagctgtt 
aaagcatacaaagcacaaggtttaggtgcttggggattc 


13. 


ttgggaggatatttaattatgaaaaaaatcgttacagctacaatcgctacagcaggactt 
gccactatcgcatttgcaggacatgatgcacaagccgcagaacaaaataacaatggatat 
aattctaatgacgctcaatcatacagctatacgtatacaattgatgcacaaggtaatcat 
cattacacttggacaggaaattggaatccaagtcaattaacgcaaaacaacacatactac 
tacaacaactacaatacttatagttataacaatgcatcttacaataactactataatcat 
tcatatcaatacaataactatacaaacaatagtcaaacagcaacaaataactattatact 
ggtggttcaggtgcaagttatagcacaacaagtaataatgttcatgtgactacaactgca 
gcgccatcttcaaatggtcgttcaatttctaatggttatgcatcaggaagtaacttatat 
acttcaggacaatgtacttattatgtatttgatcgtgttggtgggaaaattggttcaaca 
tggggtaacgcaagtaattgggctaacgcagc tgcatcatctggctatacagtgaacaat 
acaccaaaagttggtgctatcatgcaaacaacacaaggctattacggtcatgttgcttac 
gttgaaggcgttaacagcaacggttctgttcgtgtttcagaaatgaactatggacatggt 
gctggtgtggttacgtctcgtacaatttcagcaaaccaagcaggttcatataatttcatt 
cat 
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14. 


gltlaciatLagatcaaacgtcacgcaaagctgaagcgctacaacataa^^ 

??tat:catatcagcagtattatctttaccactattaatgttaatgtttgtac^ 

aacatgcatataccagcactatttacgaatccatggttccaatttattttagctacaccL 

gtacalhhtatfcattggatggcaattttatgtaggtgcttataaaaacttaag^^ 

Igcgccaatatggatgtacttgttgctgttggtacaagtgcagcatatttttacagt^^ 

tatgaaatggttcgttggctaaatggctcaacaacgcaaccgcatttatactttgaaaca 

agcgSgSctaattaccttaatcttattcg^ 

cLacaaccaatgcgcttggcgaattattaagtttacaagctaaagaagcacgcatttta 

aaagatggtaatgaagtgatgattcctctaaatgaagtacatgttggagatacacttatc 

g?tlaa?caggtgaaaagatacctgttgatggcaaaattattaaaggtatpctgcc^ 

gacgaatctatgttaacaggtgaatctatccctgttgagaagaatgttgatgatac^gt^ 

attggttcaacgatgaacaaaaacggtactattactatgacagcaacaaaagttggcggg 

gacIccgcgttggcSaatattattaaagttgtcgaagaagctcaaagttctaaag^^^ 

Ittcaalglttggcagatattatttctggttatttcgttcctatcgttgttggtatc^ 

ctattaacatttatcgtgtggattactttagttacaccaggtacatttgaacctgcactt 

attgcgagtatttccgttctcgtcattgcttgtccatgcgcattgggacttgctacacca 

acttctattatggtaggtactggtcgcgctgctgaaaatggtattttatttaaaggtggc 

gagttt|ttgal?gclLcatcLattgataccatcgttttagataaga^^^^ 

acaaatggtcgtccagtcgtgacagattatcatggtgacaatcaaacgctacaactactt 

gctactgctgaaaaagattctgaacacccattggcagaagccattgtcaattatgcaaaa 

gaaaagcaattaatattaactgagacaacaacatttaaagcagtacctggccatggtatL 

gaagcaacgattgatcatcaccatatattggttggtaaccgtga^^^ 

gatattagcttgcctaagcatatttctgatgatttaacacattatgaacgagatggcaaa 

actgctatgctcattgctgttaattattcattaactggtatcatcgcagtggcagatact 

gtcaaagatcatgccaaagatgctataaaacaattgcatgatatgggcatfcgaagttgcc 

atgttaactggcgataataaaaacactgctcaagccattgcaaaacaagtaggcatagac 

actgttattgcagatattttaccagaagaaaaagctgcacaaattgcgaaactacagcaa 

caaggtaagaaggttgcgatggttggtgacggtgtaaatgatgcacctgcattagL^ 

gctgatatcggtatcgccattggtacaggtacagaagttgccattgaagcagctgatatt 

actattcttggtggcgacfctgatgcttattcctaaagccatttatgcaagtaaagcaacc 

attcgtaatattcgtcaaaatctattttgggcattcggctataatattgccggtatccct 

atagctgcattgggcttacttgcgccatgggttgctggtgctgcaatggcactaagttca 

gtaagtgttgtcacaaacgcacttagattgaaaaagatgcgattagaaccacgccgtaaa 

gatgcc — — 


15. 


atatttgattcaattagagagactatagattatgccgtagaaaataataT^gtcatttgcg 
catatcatggttaaagaagaaatggaattaagcggtaaatcacgtgatgaagtgcgagcg 
caaatgaaacaaaatttagatgtcatgcgagacgcagtaatcaaagggacgacaggtgat 
/^rrrtrri-t-rtaaafit-ot-aacaaactacactffatcatgatgctgctaaactacgtgattataat: 
gaaacacatcatgctttgtctggatatgaaatgattgacgcagtcaaaggtgccattgca 
acaaatgaagtcaatgctgcgatgggtattatttgtgcaacgccaacagctggttcctcg 
ggtaccattcccggtgcactttttaaattagaaaaaacacatgatttaacagaagagcaa 
atgattgatttcttattcacttcagcattgtttgggcgtgtcgtagcaaacaatgcaagt 
qtagctggtgcaacaggtggctgccaagctgaagttggttcagcatctgcaatggccgca 
gctgcagcagtagctatattcggaggatcaccagaagcatccgggcacgctatggcatta 
gcgataagtaatttattaggtttagtttgtgatccagtagccggacttgttgaaattcct 
tgtgttatgagaaatgcaattggttcgggtaacgctttaatttcagcagatttagcatta 
gcaggtattgaaagtagaatccctgttgatgaagttattgaagcaatggataaggttggt 
cgtaaccttcctgcatcattacgtgaaactggattgggtggactagcaggcacaccaact 

qgcgaagcaattaaacgtaaaatctttggcacagctgaagatatggttaaaaataat^ 1 
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gtgaaaaacaatcttaggtacggcattagaaaacacaaattgggagcagcatcagtattc 

ttaggaacaatgatcgttgtcgggatgggacaagacaaagaagctgcagcatcagaacaa 

aagacaactacagtagaagaaaatgggaattcagctactgataataaaacaagtgaaaca 

caaacaactgcaactaacgttaatcatatagaagaaactcaatcatataacgcaacagta 

acagaacaaccgtcaaacgcaacacaagtaacaactgaagaagcaccaaaagcagtacaa 

gcaccacaaactgcacaaccagcaaatatagaaacagttaaagaagaggtagttaaggaa 

gaagcgaaacctcaagttaaggaaacaacacaatctcaagacaatagcggagafccaaaga 

caagtagatttaacacctaaaaaggctacacaaaatcaagtcgcagaaacacaagttgaa 

gtggcacagccaagaacggcatcagaaagtaagccacgtgtgacaagatcagcagatgta 

gcggaagctaaggaagctagtaacgcgaaagtggaaacgggtacagatgtaacaagtaaa 

gttacagtagaaattggttctattgaggggcataacaatacaaataaagtagaacctcat 

gcaggacaacgagcggtactaaaatataagttgaaatttgagaatggtttacatcaaggt 

gactactttgactttactttatcaaataatgtaaatacgcatggcgtatcaactgctaga 

aaagtaccagaaattaaaaatggttcagtcgtaatggcgacaggtgaagttttagaaggt 

ggaaagattagatatacatttacaaatgatattgaagataaggttgatgtaacggctgaa 

ctagaaattaatttatttattgatcctaaaactgtacaaactaatggaaatcaaactata 

ac 1 1 caacac taaa t gaagaacaaac 1 1 caaaggaa 1 1 agat g 1 1 aaa cataaag a tgg t 

attgggaattattatgccaatttaaatggatcgattgagacatttaataaagcgaataat 

agattttcgcatgttgcatttattaaacctaataatggtaaaacgacaagtghgactgtt 

actggaactttaatgaaaggtagtaatcagaatggaaatcaaccaaaagttaggatattt 

gaatacttgggtaataatgaagacatagcgaagagtgtatatgcaaatacgacagatact 

tctaaatttaaagaagtcacaagtaatatgagtgggaatttgaatttacaaaataatgga 

agcuattcattgaatatagaaaatctagataaaacttatgttgttcactatgatggagag 

tatttaaatggtactgatgaagttgattttagaacacaaatggtaggacatccagagcaa 

ctttataagtattattatgatagaggatataccttaacttgggataatggtttagtttta 

tacagtaataaagcgaacggaaatgggaaaaatggtccgattattcaaaataataaattt 

gaatacaaagaagatacaattaaagaaactcttacaggtcaatatgataagaatttagta 

actactgttgaagaggaatatgattcatcaactcttgacattgattaccacacagctata 

gatgg tggaggtggatatgt tga tgga taca t tgaaacaatagaagaaacgga t tcatca 

gctattgatatcgattaccatactgctgtggatagcgaagcaggtcacgttggaggatac 

actgagtcctctgaggaatcaaatccaattgactttgaagaatctacacatgaaaattca 

aaaca tcacgc tga tg 1 1 g t tgaa ta tgaaga aga tacaaacccaggtgg tgg tcagg 1 1 

actactgagtctaacttagttgaatttgacgaagagtctacaaaaggtattgtaactggc 

gcagtgagcgateatacaacagttgaagatacgaaagaatatacaactgaaagtaatctg 

attgaattagtggatgaattacctgaagagcatggtcaagcacaaggaccagtcgaggaa 

attactgaaaacaatcatcatatttctcattctggtttaggaactgaaaatggtcacggg 

aattatgacgtgattgaagaaatcgaagaaaatagccacgttgatattaagagtgaatta 

ggttatgaaggtggccaaaatagcggtaaccagtcattcgaggaagacacagaagaagac 

aaacctaaatatgaacaaggtggcaatatcgtagatatcgattttgatagtgtacctcaa 

a ttca tgg tcaaaa taaagg taa tcag t ca t tcgaggaaga cacagaaaaagacaaacc t 

aagtatgaacatggcggtaacatcattgatatcgacttcgacagtgtgccacatattcac 

ggattcaataagcacactgaaattattgaagaagatacaaataaagataaaccaagttat 

caattcggtggacacaatagtgttgactttgaagaagatacacttccaaaagtaagcggc 

caaaatgaaggtcaacaaacgattgaagaagatacaacacctccaatcgtgccaccaacg 

ccaccgacaccagaagtaccaagtgagccggaaacaccaacgccaccaacaccagaagta 

ccaagtgagccggaaacaccaacaccaccgacaccagaagtgccgagtgagccagaaact 

ccaacaccgccaacaccagaggtaccagctgaacctggtaaaccagtaccacctgccaaa 

gaagaacctaaaaagccttctaaaccagtggaacaaggtaaagtagtaacacctgttact 

gaaatcaatgaaaaggttaaagcagtggcaccaactaaaaaaccacaatctaagaaatct 

gaactacctgaaacaggtggagaagaatcaacaaacaaaggtatgttgttcggcggatta 

ttcagcattctaggtttagcattattacgcagaaataaaaagaatcacaaagca 
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17. 



ttgcatttaagggagaatattatagtgaaaagcaatcttagatacggcataagaaaacac 

aaattgggagcggccccagtattcttaggaacaatgatcgttgttggaatgggacaagaa 

aaagaagctgcagcatcggaacaaaacaatactacagtagaggaaagtgggagttcagct 

actgaaagtaaagcaagcgaaacacaaacaactacaaataacgttaatacaatagatgaa 

acacaatcatacagcgcgacatcaactgagcaaccatcacaatcaacacaagtaacaaca 

gaagaagcaccgaaaactgtgcaagcaccaaaagtagaaacttcgcgagttgatttgcca 

tcggaaaaagttgctgataaggaaactacaggaactcaagttgacatagctcaaccaagt 

aacgtctcagaaattaaaccaagaatgaaaagatcaactgacgttacagcagttgcagag 

aaagaagcagtggaagaaactaaagcgacaggtacagatgtaacaaataaagtggaagta 

gaagaaggtagtgaaattgtaggacataaacaagatacgaatgttgtaaatcctcataac 

gcagaaagagtaaccttgaaatataaatggaaatttggagaaggaattaaggcgggagat 

tattttgatttcacattaagcgataatgttgaaactcatggtatctcaacactgcgtaaa 

g t tccggagataaaaag tac aga tgg tcaag t tatggcgacaggagaaa taa t tggagaa 

agaaaagttagatatacgtttaaagaatatgtacaagaaaagaaagatttaactgctgaa 

ttatctttaaatctatttattgatcctacaacagtgacgcaaaaaggtaaccaaaatgtt 

gaagt taaa t tggg tgagac tacggt tagcaaaa ta c t taa tat tcaa ta 1 1 tagg tgga 

gttagagataattggggagtaacagctaatggtcgaattgatactttaaataaagtagat 

gggaaatttagtcattttgcgtacatgaaacctaacaaccagtcgttaagctctgtgaca 

gtaactggtcaagtaactaaaggaaataaaccaggggttaataatccaacagttaaggta 

tataaacacattggttcagacgatttagctgaaagcgtatatgcaaagcttgatgatgtc 

agcaaatttgaagatgtgactgataatatgagtttagattttgatactaatggtggttat 

tctttaaactttaataatttagaccaaagtaaaaattatgtaataaaatatgaagggtat 

tatgattcaaatgctagcaacttagaatttcaaacacacctttttggatattataactat 

tattatacaagtaatttaacttggaaaaatggcgttgcattttactctaataacgctcaa 

ggcgacggcaaagataaactaaaggaacctattatagaacatagtactcctatcgaactt 

gaatttaaatcagagccgccagtggagaagcatgaattgactggtacaatcgaagaaagt 

aatgattctaagccaattgattttgaatatcatacagctgttgaaggtgcagaaggtcat 

gcagaaggtaccattgaaactgaagaagattctattcatgtagactttgaagaatcgaca 

catgaaaattcaaaacatcatgctgatgttgttgaatatgaagaagatacaaacccaggt 

ggtggtcaggttactactgagtctaacctagttgaatttgacgaagattctacaaaaggt 

attgtaactggtgctgttagcgatcatacaacaattgaagatacgaaagaatatacgact ^ 

gaaagtaatctgattgaactagtagatgaactacctgaagaacatggtcaagcgcaagga 

ccaatcgaggaaattactgaaaacaatcatcatatttctcattctggtttaggaactgaa 

aatggtcacggtaattatggcgtgattgaagaaatcgaagaaaatagccacgtggatatt 

aagagtgaattaggttacgaaggtggccaaaatagcggtaatcagtcatttgaggaagac 

acagaagaagataaaccgaaatatgaacaaggtggcaatatcgtagatatcgatttcgat 

agtgtacctcaaattcatggtcaaaataatggtaaccaatcattcgaagaagatacagag 

aaagacaaacctaagtatgaacaaggtggtaatatcattgatatcgacttcgacagtgtg 

ccacatattcacggafctcaataagcacactgaaattattgaagaagatacaaataaagat 

aaaccaaattatcaattcggtggacacaatagtgttgactttgaagaagatacacttcca 

caagtaagtggtcataatgaaggtcaacaaacgattgaagaagatacaacacctccaatc 

gtgccaccaacgccaccgacaccagaagtaccaagcgagccggaaacaccaacaccaccg 

acaccagaagtaccaagcgagccggaaacaccaacaccgccaacgccagaggtaccaact 

gaacctggtaaaccaataccacctgctaaagaagaacctaaaaaaccttctaaaccagtg 

gaacaaggtaaagtagtaacacctgttattgaaatcaatgaaaaggttaaagcagtggta 

ccaactaaaaaagcacaatctaagaaatctgaactacctgaaacaggtggagaagaatca 

acaaacaacggcatgttgttcggcggattatttagcattttaggtttagcgttattacgc 

agaaataaaaagaatcacaaagca . 
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aatgtagttgaatctaccccaattacaattcaaggtaaagaacattttgaaggttacgga 
agtgttgatatacaaaaaaaaccaacagatttaggggtatcagaggtaaccaggtttaat 
gttggtaatgaaagtaatggtttgataggagctttacaattaaaaaataaaatagatttt 
agtaaggatttcaattttaaagttagagtggcaaataaccatcaatcaaataccacaggt 
gctgatggttgggggttcttatttagtaaaggaaatgcagaagaatatttaactaatggt 
ggaatccttggggataaaggtctggtaaattcaggcggatttaaaattgatactggatac 
a 1 1 tatac aag t tcca t ggac aaaac tgaaaagcaagc tggacaagg t ta tagaggatac 
ggagcttttgtgaaaaacgacagttctggtaattcacaaatggttggagaaaatattgat 
aaatcaaaaactaattttttaaactatgcggacaattcaactaatacatcagatggaaag 
tttcatgggcaacgtttaaatgatgtcatcttaacttatgttgcttcaactggtaaaatg 
agagcagaatatgctggtaaaacttgggagacttcaataacagatttaggtttatctaaa 
aatcaggcatataatttcttaattacatctagtcaaagatggggccttaatcaagggata 
aatgcaaatggctggatgagaactgacttgaaaggttcagagtttacttttacaccagaa 
gcgccaaaaacaataacagaattagaaaaaaaagttgaagagattccattcaagaaagaa 
cgtaaatttaatccggatttagcaccagggacagaaaaagtaacaagagaaggacaaaaa 
gg tgagaagacaa taacgacaccaacact aaaaaa tcca t taac tggag t aa t ta 1 1 ag t 
aaaggtgaaccaaaagaagagattacaaaagatccgattaatgaattaacagaatacgga 
cctgaaacaatagcgccaggtcatcgagacgaatttgatccgaagttaccaacaggagag 
aaagaggaagttccaggtaaaccaggaattaagaatccagaaacaggagacgtagttaga 
ccgccggtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaa 
gaagarattccattcragaaagaacgtaaatttaatccggatttagcaccagggacagaa 
aaagtaacaagagaaggacaaaaaggtgagaagacaataacgacgccaacactaaaaaat 
ccattaactggagaaattattagtaaaggtgaatcgaaagaagaaatcacaaaagatccg 
attaatgaattaacagaatacggaccagaaacgataacaccaggtcatcgagacgaattt 
gatccgaagttaccaacaggagagaaagaggaagttccaggtaaaccaggaattaagaat 
ccagaaacaggagacg tag t tagaccaccggtcga tagcgtaacaaaatatggacctgta 
aaaggagactcgattgtagaaaaagaagaaattccattcaagaaagaacgtaaatttaat 
cctgatttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgagaagaca 
ataacgacgccaacactaaaaaatccattaactggagaaattattagtaaaggtgaatcg 
aaagaagaaatcacaaaagatccgattaatgaattaacagaatacggaccagaaacgata 
acaccaggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagaggaagtt 
ccaggtaaaccaggaattaagaatccagaaacaggagatgtagttagaccaccggtcgat 
agcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagaaattcca 
ttcgagaaagaacgtaaatttaatcctgatttagcaccagggacagaaaaagtaacaaga 
gaaggacaaaaaggtgagaagacaataacgacgccaacactaaaaaatccattaactgga 
gaaattattagtaaaggtgaatcgaaagaagaaatcacaaaagatccagttaatgaatta 
acagaattcggtggcgagaaaataccgcaaggtcataaagatatctttgatccaaactta 
cc aacaga tcaa acggaaaaagtaccagg taaaccaggaatcaagaatccagacacagga 
aaagtgatcgaagagccagtggatgatgtgattaaacacggaccaaaaacgggtacacca 
gaaacaaaaacagtagagataccgtttgaaacaaaacgtgagtttaatccaaaattacaa 
cctggtgaagagcgagtgaaacaagaaggacaaccaggaagtaagacaatcacaacacca 
atcacagtgaacccattaacaggtgaaaaagttggcgagggtcaaccaacagaagagatc 
acaaaacaaccagtagataagattgtagagttcggtggagagaaaccaaaagatccaaaa 
ggacctgaaaacccagagaagccgagcagaccaactcatccaagtggcccagtaaatcct 
aacaatccaggattatcgaaagacagagcaaaaccaaatggcccagttcattcaatggat 
aaaaatgataaagttaaaaaatctaaaattgctaaagaatcagtagctaatcaagagaaa 
aaacgagcagaattaccaaaaacaggtttagaaagcacgcaaaaaggtttgatctttagt 

agtataattggaattgctggattaatgttattggctcgtagaagaaagaat 

atgaaaaataaatatatctcgaagttgctagttggggcagcaacaattacgttagctaca 
atgatttcaaatggggaagcaaaagcgagtgaaaacacgcaacaaacttcaactaagcac 
caaacaactcaaaacaactacgtaacagatcaacaaaaagctttttatcaagtattacat 
ctaaaaggtatcacagaagaacaacgtaaccaatacatcaaaacattacgcgaacaccca 
gaacgtgcacaagaagtattctctgaatcacttaaagacagcaageiacccagaccgacgt 
gttgcacaacaaaacgctttttacaatgttcttaaaaatgataacttaactgaacaagaa 
aaaaataattacattgcacaaattaaagaaaaccctgatagaagccaacaagtttgggta 
gaatcagtacaatcttctaaagctaaagaacgtcaaaatattgaaaatgcggataaagca 
attaaagatttccaagataacaaagcaccacacgataaatcagcagcatatgaagctaac 
tcaaaattacctaaagatttacgtgataaaaacaaccgctttgtagaaaaagtttcaatt 
gaaaaagcaatcgttcgtcatgatgagcgtgtgaaatcagcaaatgatgcaatctcaaaa 
ttaaatgaaaaagattcaattgaaaacagacgtttagcacaacgtgaagttaacaaagca 
cctatggatgtaaaagagcatttacagaaacaattagacgcattagttgctcaaaaagat 
gctgaaaagaaagtggcgccaaaagttgaggctcctcaaattcaatcaccacaaattgaa 
aaacctaaagtagaatcaccaaaagttgaagtccctcaaattcaatcaccaaaagttgag 
gttcctcaatctaaattattaggttactaccaatcattaaaagattcatttaactatggt 
tacaagtattCaacagatacttacaaaagctataaagaaaaatatgatacagcaaagtac 
tactataatacgtactataaatacaaaggtgcgattgatcaaacagtattaacagtacta 
gg t ag tgg t to taaa tc 1 1 acatccaaccat t gaaag ttga tga taaaaacggc tac 1 1 a 
gctaaatcatatgcacaagtaagaaactatgtaactgagtcaatcaatactggtaaagta 
ttatatactttctaccaaaacccaacattagtaaaaacagctattaaagctcaagaaact 
gcatcatcaatcaaaaatacattaagtaatttattatcattctggaaa 
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20. 


atggccgtattttcaaaagagaaaaagagaggatgtatcgttgtgatagaaacatttaaa 
gcgtttgtaattgataaagatgagagtggtaaagtgacaccaactttcaaacaattatcg 
cctactgatttacctaaaggagatgtgctgattaaagtacattactctggcataaattat 
aaagatgctttagcgactcaagaccataatgcagtcgtaaaatcgtatcctatgattcca 
ggaatagatttagctggaacaattgttgaatccgaagcaccaggctttgaaaaaggagaa 
caagtaattgtaacgagttatgacctaggtgtcagccattatggcggttttagtgaatat 
gcgcgtgtaaaatcagaatggattatcaagcttcctgatactttaacattagaagaatca 
atgatatatggcacagctggttatactgccggfcttagcaattgaaagacttgaaaaagtt 
ggaatgaatattgaagatggtcctgtactcgttcgcggtgcttcaggtggtgtcggtact 
ttagcagtactcafcgcttaatgaacttggttataaagttatcgcaagtacaggtaaacaa 
gatgttagcgatcaattacttgaacttggtgccaaagaagttatcgatcgacfctcctgtt 
gaagatgatcataaaaagccactcgcatcatcaacttggcaagcttgtgtagaccctgtt 
ggtggcgaaggcattaattatgttacaaagcgtttaaatcatagtgggtcaattgcagtt 
attggtatgactgccggtaatacttatactaattctgtattccctcacattttaagaggt 
gtaaacattttaggaattgactcggtatttactgctatgaaattaagacagcgcgtttgg 
cgtcgtctcgcaaaagabttaatgcctgaaaatttacatgagatcaagcaagttattaca 
tttgatgaacttccagaacaacttaacaaagtaattaaacatgaaaataaagggcgcatt 

gttatcgatttcggtgtagataaa 


21. 


atgaaaaaattagtaacagcaactacgttaacagcaggaatcggcacagcattagcaggt 
caagcatatcatgcagatgctgctgaaaattatacaaattacaacaactataactacaac 
acgactcaaactacaacgactacgacaactacgacaactacatcatcaatttcacattct 
ggtaacttatacactgcaggacaatgtacttggtatgtatatgataaagttggcggagaa 
atcggttctacttggggaaatgctaataattgggctgctgctgcacaaggtgctggatcc 
acagtaaatcatacaccttctaaaggcgctatcctacaatcttctgaaggaccatttggt 
cacgttgcatatgtagaaagtgtaaacagtgatggttcagttacaatttcagaaatgaat 
tatagtggcggacctttctcagtaagttctagaactatttctgcaagtgaagcaggtaac 
tacaactacatccatatt 


22. 


atgaagaaaatcgctacagctactatcgcaactgcaggattcgctacaatcgcaactgca 
tcaggaaatcaagctcatgcttctgagcaagataactacggttataatccaaacgaccca 
acatcatatagctatacttacactattgatgcacaaggtaactaccattacacatggaaa 
ggtaactggcatccaagtcaattaaaccaagataatggctactacagctattactactac 
aatggttacaataactataacaattacaacaacggttatagctacaataactacagccgt 
tacaacaactactcaaaUaataatcaatcatataactacaataactataatagttacaac 
acaaacagctaccgtactggtggtttaggtgcaagctacagcacttcaagcaacaatgtt 
caagtaactacaacbatggctccatcatcaaatggccgttcaacctcaagtggttatact 
tcaggacgtaacttatacacttctggtcaatgtacatactacgtatttgatcgtgtaggt 
ggtaaaatcggttcaacttggggcaatgcaagtaactgggctaacgcagctgcaagagct 
ggttacacagtgaacaatacaccaaaagctggtgcaattatgcaaacaactcaaggtgca 
tacggtcacgttgcatacgttgaaagtgttaacagcaatggt'tcagtaagagtttcagaa 
atgaactatggttatggcccaggbgttgtaacttcacgtacaatctcagctagccaagct 
actaottataacttcattcac 


23. 


atgtcaatgacatatagaataaagaaatggcaaaaattatccaccattacgttattaatg 
gc tgg tg t gat t ac 1 1 tgaa tggtggtgaat tcagaagtg ttga taaacatcaaatcgc t 
gtggctgatacgaatgttcaaacgccagattatgaaaaattgaggaacacatggctggac 
gttaactatggttatgataagtatgatgagaataatccagatatgaagaagaagtttgat 
gctacagagaaagaggcgacgaa tt tac tcaaggaaa tgaaaac tgaaagtggtaggaaa 
tacttgtggtcaggagcggaaacccttgaaactaattcttctcatatgactcgtacctat 
cgtaatattgagaaaatcgcagaagcgatgaggaatcctaaaaccactttaaatactgac 
gaaaataagaagaaagtgaaagatgcccttgagtggctgcataaaaatgcatatggaaaa 
gaaccagataaaaaagtaaaagaattaagtgagaattttactaaaacaactggcaagaat 
accaacttaaattggtgggattatgaaattggaacacctaaatcattaacaaatacgctt 
atattgctgaatgatcaattttcaaatgaagaaaagaaaaaattcactgcccctattaeia 
actttcgccccagatagtgacaaaabattatcttctgtaggaaaagctgaacttgctaaa 
ggcggaaatctagtagacatttctaaggtgaaacttttagaatgtattatcgaagaagat 
aaagatatgatgaaaaagtctatagattcatttaataaagtcttcactwacgttcaagat 
tctgccactggtaaagaacgtaatggattttataaagatggctcttacattgatcatcaa 
gacgttccatacactggtgcttatggcgttgtactcttagaggggatttctcaaatgatg 
ccgatgataaaagaaacaccttttaatgataaaacccaaaatgatacaaccttaaagtca 
tggattgacgacggatttatgccactcatttataaaggtgaaatgatggatttatcacga 
ggtagagctatcagtcgtgaaaatgaaaccagtcactcagcatctgcaacagtaatgaaa 
tcattgttgagattaagtgatgccatggatgattcaacaaaagctaagtataaaaagatt 
gtcaaatcttcagtagagtcagattcaagttataaacaaaatgattatttaaattcatat 
tcggacatagataaaatgaagtctttaatgacagataacagtatttctaaaaacggatta 
acacaacaacttaaaatatataatgacatggatcgtgtcacctatcataacaaagactta 
gactttgcatttggtttaagtatgacgtcgaaaaacgtagcacgctatgaaagtatcaac 
ggagagaatttaaaaggttggcacactggtgctggaatgtcttatttatataacagcgat 
gtcaaacactatcatgataacttctgggtgacagccgatatgaaacgtttatcaggtaca 
acaactttagacaatgaaatattaaaagatacggatgataaaaagtcgagtaaaactttt 
gttggcggaacaaaagttgatgaccaacatgctagtatcggaatggattttgaaaatcag 
gacaaaactttaactgccaaaaaatcatatttcatattaaacgataaaattgtcttctta 
rrrrn ar^haacattaaaacrt' art' era t" tea tcaaacraatccao ttacaaccat tgaaaa tcgc 
aaagcgaatgggtatacgttatatacagacgataaacaaacaaccaattctgataatcag 
gaaaacaattcagtctttttagagtccacagataccaaaaagaacatcggttatcatttt 
ttaaacaaaccgaaaataactgtaaaaaaagaaagtcatactggtaagtggaaagaaata 
aataaaagtcaaaaggatacacaaaaaactgatgagtattatgaagtaactcaaaagcat 
tctaattctgacaataaatatggatatgtgttgtatccaggcttatctaaagatgtcttt 
aagacaaaaaaagatgaagtaactgtcgttaagcaagaagatgacttccacgttgtgaaa 
gataatgaatcggtttgggctggtgttaattatagtaatagcactcaaacttttgacatt 
aacaacactaaagtcgaagttaaagccaaaggtatgtttatacttaaaaagaaagatgat 
aacacttatgaatgtagcttctataatcctgaatctacaaattccgcttcagatattgaa 
tctaaaatttcaatgaccggttactctattacaaacaaaaatacgtcgacttctaatgaa 
cccggcgtgcactttgaattaactaaa 


24. 


gtgaatgatttgaagcaatttctatatattgcgttagtatgtggtgtgatagcaggtctt 
ggtgctttcttacatataccgcagtatccgagcatgacaattccacgtatagtagctatt 
ttaggaattatcagtgctatgttgacttttaaagacaagcaaatcagcgcctcattaaag 
tttagcgcattgttaactaatgtqctqccattatgcggtacctttgtagcttcaaat 
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gcgtctcgtgaaatgtcatatcattggtttaagaaaatgttactttcaacaagtatttta 
attttaagtagtagtagtttagggcttgcaacgcacacagttgaagcaaaggataactta 
aatggagaaaaaccaactactaatttgaatcataatataacttcaccatcagtaaatagt 
gaaatgaataataatgagactgggacacctcacgaatcaaatcaaacgggtaatgaagga 
acaggttcgaatagtcgtgatgctaatcctgattcgaataatgtgaagccagactcaaac 
aaccaaaacccaagtacagattcaaaaccagacccaaataaccaaaacccaagtccgaat 
cctaaaccagatccagataacccgaaaccaaaaccggatccaaaaccagacccagataaa 
ccaaagccaaatccggatccaaaaccagatccagataacccgaaaccaaatccagatcca 
aaaccagacccagataaaccaaagccaaatccggatccaaaaccagatccagataaacca 
aagccaaatccgaatccaaaaccagaccctaataagccaaatcctaacccgtcaccagat 
cccgatcaacctggggattccaatcattctggtggctcgaaaaatggggggacatggaac 
ccaaatgcttcagatggatctaatcaaggtcaatggcaaccaaatgggaatcaaggaaac 
tcacaaaatcctacbggtaatgattttgtatcccaacgatttttagccttggcaaatggg 
gcttacaagtataatccgtatatcttaaatcaaattaataagttgggcaaagattatgga 
gaagttactgatgaagacatttataatattattcgaaaacaaaatttcagcggaaatgca 
tatttaaatggattacaacagcaatcgaattactttagattccaatatttcaatccattg 
aaatcagaaaggtactatcgtaatttagatgaacaagtactcgcattaattactggtgaa 
attggatcaatgccagatfctgaaaaagcccgaagataagccggattcaaaacaacgctca 
tttgaaccgcatgaaaaagacgattttacagtagttaaaaaacaagaagataataagaaa 
agtgcgtcaactgcatatagtaaaagttggctagcaattgtatgttctatgatggtggta 
ttttcaatcatgctattcttatttgtaaagcgaaataaaaagaaaaataaaaacgaatca 

cagcgacga — 


26. 


atgaaaaataaaaaacgtgttttaatagcgtcatcattatcatgtgcaattttattgtta 
tcagcagcaacgactcaagcaaattcagctcataaagactctcaagaccaaaataagaaa 
gaacatgttgataagtctcaacaaaaagacaaacgtaatgttactaataaagataaaaat 
tcaacagcaccggatgatattgggaaaaacggtaaaatcacaaaacgaactgaaacagta 
tatgatgagaaaacaaatatactccaaaatttacaattcgactttatcgatgatccaact 
tatgacaagaafcgtattacttgttaaaaaacaaggctcaattcattcaaatttaaagttt 
gaatctcataaagaagaaaaaaattcaaattggttaaagtatccaagtgagtaccatgta 
gattttcaagtaaaaagaaatcgtaaaactgaaatattagaccaattgccgaaaaataaa 
atttcaactgcaaaagtagacagtacattttcatatagctcaggtggtaaattcgattca 
acaaaaggtattggacgaacttcatcaaatagctactccaaaacgattagttataatcag 
caaaattatgacacaattgccagcggtaaaaataataactggcatgtacactggtcagtt 
attgcgaatgacttgaagtatggtggagaagtgaaaaatagaaatgatgaattattattc 
tatagaaatacgagaattgctactgtagaaaaccctgaactaagctttgcttcaaaatat 
agatacccagcattagtaagaagtggctttaatccagaatttttaacttatttatctaat 
gaaaagtcaaatgagaaaacgcaatttgaagtaacatacacacgaaatcaagatattttg 
aaaaacagacctggaatacattatgcacctccaattttagaaaaaaataaagatggtcaa 
agattaattgtcacttatgaagttgattggsiaaaataaaacagttaaagtcgttgataaa 
tattctgatgacaataaaccttataaagaagga 


27. 


atgtatacacgtacagctacaacaagtgatagtcaaaaaaatattactcaaagcttacaa 

tttaatttcttaactgaacctaatfcatgataaagaaacagtatttattaaagcaaaaggt 

acaattggtagtggtttgagaattttagacccaaatggttattggaatagtacattaaga 

tggcctggatcttattcagtttcaattcaaaatgttgatgacaacaacaatacaaatgtg 

actgactttgcaccaaaaaatcaggatgaatcaagagaagttaaatatacgtatggttat 

aaaacaggtggagatttttcgattaatcgtggaggcttaactggaaatattacaaaagag 

agtaattattcagagacgattagttatcaacaaccatcatatcgtacattacttgatcaa 

tctacgtcacataaaggtgtaggttggac^agtagaagcacatttgataaataatatggga 

catgaccatacgagacaattaactaacgatagtgataatagaactaaaagtgaaattttt - 

tctttaacacgaaatggaaatttatgggcgaaagataatttcacacctaaagacaaaatg 

cctgtaactgtgtctgaagggtttaatccagaatttttagctgttatgtcacatgataaa 

aaagacaaaggtaaatcacaatttgfctgttcattataaaagatcaatggatgagtttaaa 

atagattggaatcgccatggtttctggggctattggtctggtgaaaaccatgtagataaa 

aaagaagaaaaattatcagcattatatgaagttgattggaagacacataatgtgaagttt 

g taaaagt ac t taatgataatgaaaagaaai 


28. 


gtggtgaaatttatgaafctatccaaatggtaaaccatatcgtaaaaatagtgctatagac 
ggagggaaaaagaccgctgcctttagtaatattgagtatggtggacgtggtatgtcactt 
gaaaaagatatcgaacattcaaatacgttttatcttaaaagcgacattgcagttattcac 
aaaaagcctacgccagtacaaatagttaatgtcaactatcctaagcggagtaaagctgtg 
attaacgaagcttattttcgtacaccttcaacaactgattacaacggcgtttatcaaggt 
tattatattgattttgaagcaaaggaaactaaaaacaagacgtcctttcctttaaataat 
attcatgaccatcaagtcgaacatatgaaaaatgcatatcaacaaaaaggtattgtgttt 
ttaatgattcgttttaaaacgctagatgaagtttatcttttaccctattcaaaattcgaa 
gtattttggaagagacataaagataatattaaaragtctataacagttgatgaaatacga 
aaaaatggttaccatattccctatcagtatcaaccaagattagactatctaaaagcagtt 
gataagttgatattagatgaaagtgaggaccgcgta 



gtgaatacaacgaaagcagcattacatggtgatgtgaagttacaaaatgataaagatcat 
gctaagcaaacggttagtcaattagcacatctaaacaatgcacaaaaacatatggaagat 
acgttaattgacagtgaaacaactagaacagcagttaagcaagatttgactgaagcacaa 
gcattagatcaacttatggatgcattacaacaaagtattgctgacaaagatgcaacacgt 
gcgagcagtgcatatgtcaatgcagaaccgaataaaaaacaatcctatgatgaagcagtt 
caaaatgctgagtctatcattgcaggattaaataatccaactatcaataaaggtaatgta 
tcaagtgcgactcaagcagtaatatcatctaaaaatgcattagatggtgttgaacgatta 
gctcaagataagcaaactgctggaaattctctaaatcafcttagatcaattaacaccagct 
caacaacaagcgctagaaaaccaaattaataatgcaacaactcgtggcgaagtagcacaa 
aaattaactgaagcacaagcacttaaccaagcaatggaagctttacgtaatagcattcaa 
gatcaacagcaaacggaagcgggtagcaagtttatcaatgaagataaaccacaaaaagat 
gcttaccaagcagcagttcaaaatgcaaaagatttaattaatcaaactaacaatccaacg 
cttgataaagcacaagttgaacaattgacacaagctgttaaccaagctaaagataaccta 
cacggtgatcaaaaacttgcagacgataaacaacatgcggttactgatttaaatcaatta 
aatggtttgaataatccgcaacgtcaagcacttgaaagccaaataaacaacgcagcaact 
cgtggcgaagtagcacaaaaattagctgaagcaaaagcgcttgatcaagcaatgcaagca 
ttacgtaatagtattcaagatcaacaacaaacagaatctggtagcaagtttatcaatgaa 
gataaaccgcaaaaagatgcttaccaagcagcagttcaaaatgcaaaagatttaattaac 
caaacaggtaatccaacactcgacaaatcacaagtagaacaattgacacaagcagtaaca 
actgcaaaagataatctacatggtgatcaaaaacttgctcgtgatcaacaacaagcagta 
acaactgtaaatgcattgccaaacttaaatcatgcacaacaacaagcattaactgatgct 
ataaatgcagcgcctacaagaacagaggttgcacaacatgttcaaactgctactgaactt 
gatcacgcgatggaaacattgaaaaataaagttgatcaagtgaatacagataaggctcaa 
ccaaattacactgaagcgtcaactgataaaaaagaagcagtagatcaagcgttacaagct 
gcagaaagcattacagatccaacteiatggttcaaatgcgaataaagacgctgtagaccaa 
gtattaactaagcctcaagaaaaagaaaatgagttaaatggtaatgagagagtcgctgaa 
gctaaaacacaagcgaaacaaactattgaccaattaacacatttaaatgctgatcaaatt 
gcaactgctaaacaaaacattgatcaagcgacgaaacttcaaccaattgctgaattagta 
gatcaagcaacgcaattgaatcaatctatggatcaattacaacaagcagttaatgaacat 
gctaacgttgagcaaactgtagattacacacaagcagattcagataaacaaaatgcttat 
aaacaagctattgctgatgctgaaaatgtattgaaacaaaatgcgaataagcaacaagtg 
gatcaagcacttcaaaatattttaaatgcaaaacaagcattaaatggtgatgaacgtgta 
gcacttgctaaaacaaatggtaaacatgacatcgaccaatfcgaatgcattaaacaacgct 
caacaagatggatttaaaggtcgcatcgatcaatcaaacgatttaaatcaaatccaacaa 
a t tgtagatgaggc taaggcac t taa teg tgcaa tgga tcaa ttg tcac aagaaatcac t 
gacaatgaaggacgcacgaaaggtagcacgaactatgtcaatgcagatacacaagtcaaa 
caagtacatgatgaaacggttgataaagcgaaacaagcacttgataaatcgactggtcaa 
aacttaactgcaaaacaagttatcaaattaaatgatgcagtcactgcagctaagaaagca 
ttaaatggtgaagaaagacttaataatcgtaaagctgaagcattacaaagattggatcaa 
ttaacacatctaaacaatgctcaaagacaattagcaatccaacaaattaataatgctgaa 
acgctaaataaagcatctcgagcaattaatagagcaactaaattagataa tgcaa tgggt 
gcagtacaacaatatattgacgaacagcaccttggtgttatcagcagcacaaattacatc 
aatgcagatgacaatttgaaagcaaattatgataatgcaattgcgaatgcagcacatgag 
ttagataaagtgcaaggtaatgcaattgcaaaagctgaagcagagcaattgaaacaaaat 
attatcgatgctcaaaatgcattaaatggagaccaaaaccttgcaaatgccaaagataaa 
gcaaatgcgtttgttaattcgttaaatggattaaatcaacagcaacaagatcttgcacat 
aaagcaattaacaatgccgatactgtatcagatgtaacagatattgttaataatcaaatt 
gacttaaatgatgcaatggaaacattgaaacatttagfctgacaatgaaattccaaatgca 
gagcaaactgtcaattaccaaaacgctgacgataatgctaaaacaaacttcgatgatgcc 
aaacgtctagcaaatacattgctaaatagtgataacacaaatgtgaatgatatcaatggc 
gcaatccaagcagtcaatgatgcaatccataatcttaatggtgatcaacgactacaagat 
gctaaagacaaggcaattcaatctattaatcaagctttagctaataagctaaaagaaatc 
gaagcttcaaatgcgacggatcaagacaagcttattgcgaaaaataaagcagaagaattg 
gcaaacagcatcatcaacaacattaataaagcaacaagtaatcaggctgtatctcaagtt 
caaacagcaggcaaccacgcgattgaacaagtgcatgccaatgaaataccaaaagcaaaa 
attgatgccaataaagacgttgataagcaagttcaagcattaattgacgaaattgatcga 
aatccaaatctaacagataaggaaaaacaagcacttaaagatcgtattaatcaaatactt 
caacaaggtcataacggcattaacaatgcgatgactaaagaagaaattgaacaagccaaa 
gcacaacttgcgcaagcattacaagacatcaaagatttagtgaaagctaaagaagatgcg 
aaacaagatgttgataaacaagttcaagctttaattgacgaaatcgatcaaaatccaaat 
ctaacagataaggaaaaacaagcacttaaagatcgtattaatcaaatacttcaacaaggt 
catarcgacattamcaatgcgatgacaaaagaagcaattgaacaagcaaaagaacgttta 
gcgcaagcattgcaagacatcaaagatttagtgaaagctaaagaagatgcgaaaaatgat 
attgataaacgtgtacaagctttaattgacgaaatcgatcaaaatccaaatctaacagat 
aaggaaaaacaagcacttaaagatcgaattaatcaaatacttcaacaaggtcataacgac 
attaacaatgcgctgactaaagaagaaattgagcaggcaaaagcacaacttgcacaagca 
ttgcaagacatcaaagatttagtgaaagctaaagaagatgcgaaaaatgcaataaaagcc 
ttagctaatgcgaagcgtgatcaaatcaattcaaatccagatttaacacctgagcaaaaa 
gcaaaagcgctcaaagaaattgacgaagctgaaaaacgagcactacaaaacgttgagaat 
gctcaaactatagatcaattaaatcgaggattaaacttaggtttagatgacattagaaat 
acacatgtatgggaggttgatgaacaacctgctgtaaatgaaatttttgaagcaacacct 
gagcaaatcctagttaacggtgaactcattgtacatcgtgatgacatcattacagaacaa 
gatattcttgcacacataaacttaattgatcagctttcagcagaagtcatcgatacacca 
tcaactgcaacgatttctgatagcttaacagcaaaagttgaagttacattgcttgatgga 
tcaaaagtgattgttaatgttcctgtaaaagttgtagaaaaagaattgtcagtagtcaaa 
caacaggcaattgaatcaatcgaaaatgcggcacaacaaaagattaatgaaatcaataat 
agtgtgacattaacactggaacaaaaagaagctgcaattgcagaagttaataagcttaaa 
caacaagcaattgatcatgttaacaatgcacctgatgttcattcagttgaagaaattcaa 
caacaagaacaagcgcatattgaacaatttaatccagaacaatttacgattgaacaagca 
aaatcaaatgcaattaaatcgattgaagatgcaattcaacatatgattgatgaaatcaaa 
gc teg tac tga tc t aacaga taaagagaagcaagaagc ta t cgc taag t taaa t caa t ta 
aaagaacaagcaat ccaagcgat tcaacg tgcgcaaagcatcgatgaaa taag tgagcaa 
■ ttggaacaatttaaagctcaaatgaaagcagctaatccaacagcaaaagaactagctaaa 
cgcaagcaagaagc tat tagtagaattaaagact tttcaaatgaaaaaa taaa tag tatt 
cgaaatagtgaaattggcacagctgatgaaaaacaagcagcaatgaatcaaattaacgaa 
attgtgcttgaaacaattagagatattaataatgcgcatacattacagcaagttgaggct 
gcattgaacaatggtattgctcgaatttcagcagtacaaattgtaacatctgatcgtgct 
aaacaatcgtcaagtactggaaatgaatctaatagccatttaacaattggttatggaact 
gcaaatcatccatttaacagttcgactattggacataaaaagaaacttgatgaagatgat 
gacattgatccacttcatatgcgtcactttagtaataatttcggtaatgttattaaaaac 
gctattggtgtggtgggtatctctggtttactagctagtttctggttcttcattgccaaa 
cgtcgtcgtaaagaagatgaagaggaagaaccagaaataagagataataataaagattca 
ataaaagagactttagacgatacaaaacatttaccacttttatttgcgaaacgtcgcaga 
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aaagaagatgaagaagatgttactgttgaagaaaaagattcgctaaataatggcgagtca 
ctcgataaagttaaacatacgccgttcttcttaccaaaacgtcgtcgtaaagaagatgaa 
gaagatgtggaagttacaaatgaaaacacagatgaaaaagtgttgaaagataacgaacat 
tcaccactcttattcgcaaaacgacgcaaagataaagaggaagatgttgaaacaacaact 
agtattgaatctaaagatgaggacgttcctttattattggctaaaaagaaaaatcaaaaa 
ga taaccaatccaaagacaaaaagtcagca tcaaaaaa tac 1 1 c taaaaagg tagcagc t 
aaaaagaagaaaaagaaagctaagaaaaataaaaaa 



wo O2/05>9 1 48 PCT/EP02/00546 

- 16 - 



30. 



atgaatcaggaagttaaaaacaaaatattttcaatcttaaaaattacgtttgctacagct 
ttatttattttcgtagcaatcacattgtatcgggagttatctggtattaactttaaagat 
acgttggttgaatttagtaagattaaccgtatgtccttagtgttactatttattggtggt 
ggggcatcgcttgttattctatcaatgtatgatgtgattttatctagagctttaaaaatg 
gatatatccttaggcaaagttttaagagtaagttatatcatcaatgcattgaatgcgatt 
gtaggtttcggtggctttattggtgcaggcgttagagcaatggtttataaaaactatacg 
catgataaaaagaaattagttcactttatatccttaatactfcatttcaatgttgacaggt 
ttaagcttattatcattgctaattgtattccatgttttcgatgcatctttaatcttagat 
aagattacatgggtaagatgggtattatatgtagtgtcatttttcttaccattattcatt 
atttattcaatggttagaccacccgataeiaaacaatcgttttgtaggattgtactgcact 
ttagtgtcgtgtgttgaatggttagcagctgcagttgtattatatttctgtggtgtaatt 
gttgacgctcatgtatcattcatgtcctttatcgcaatatttatcattgctgcattatca 
ggtttagtcagctttatccctggtggtttcggcgctttcgatttagttgtafctactagga 
tttaaaactttaggtgtccctgaggaaaaagtattattaatgctacttctatatcgtttt 
gcgtactattttgtaccggtaattattgcattaattttatcatcatttgaatttggtaca 
tcagctaagaagtacattgagggatctaaatactttattcctgctaaagatgttacgtca 
tttttaatgtcttatcaaaaggatattattgctaaaattccatcattatcattagcaatt 
tfcagtattctttacaagtatgatcttttttgtaaataacttaacgattgtttacgatgct 
ttatatgatggaaatcacttaacgtattatattctattggcaattcatactagtgcttgt 
ttattacttttactgaatgtagttggtatttataagcaaagtagacgtgccattatcttt 
gctatgatttcaattttattaatcacagtggcgacattcttcacttacgcttcatacatt 
ttaataacatggttagctattatttttgttctgcttattgtagctttccgtagagcacgt 
aggttgaaacgcccagtaagaatgagaaatatagttgcaatgcttttattcagtttattt 
attttatatgttaaccatatatttattgctggaacgttatatgcattagatatttatacg 
attgaaatgcatacatctgtattgcgctattacttctggcttacgattttaatcafccgct 
atcatcataggtatgattgcatggttgbttgattatcaatttagcaaagtacgtatttct 
tctaaaattgaagattgcgaggagattattaatcagtacggcggtaattatttgagtcac 
ttgatatatagtggtgacaagcagtttttcactaatgaaaataaaacagcatctttaatg 
tatcgttataaagcaagttcattagtggttcttggagatccgttaggtgatgaaaatgcc 
tttgatgaattgttagaagcattctataattacgctgagtatttaggctatgatgttata 
ttctatcaagttacagatcaacacatgcctttatatcataatttcggtaaccaatttttc 
aaattaggtgaagaagcaattattgatttaacgcaattttcaacttcaggtaaaaaacgc 
eg tgga tttagagcgac 1 1 taaa taaat tcga tgaac t taa tat t teg t tcgaaat t a tt 
gaaccaccgttttcaactgaatttataaatgaacttcaacatgtaagtgatttatggcta 
gataatcgtcaggaaatgcatttctctgttggtgaatttaatgaagaatacttatctaaa 
gcgccaattggtgtaatgcgaaatgaagaaaatgaagtaattgcattttgtagtttaatg 
ccaacatactttaatgatgccatttcagtcgatttaattagatggttgccagagttagat 
ttaccattaatggatggtctatacttgcatatgttactttggagtaaagaacaaggttat 
acaaaatttaatatgggtatggcaacgttatcgaacgttggtcaactgcattattcafcat 
ttaagagaacgacttgcaggccgtgtctttgaacatttcaacggtctatatcgtttccaa 
ggattacgtcgttataaatctaaatataatccgaattgggaaccacgctttttagtttat 
cgtaaagataattcgctttgggaatcactttctaaagtaabgcgbgtaatacgtcacaaa 
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31. 


atggttgcattaacgcttgtaggttcagcagtcactgcacatcaagttcaagcagctgag 

acgacacaagatcaaactactaataaaaacgttttagatagtaataaagttaaagcaact 

actgaacaagcaaaagctgaggtaaaaaatccaacgcaaaacatttctggcacccaagta 

tatcaagaccctgctattgtccaaccaaaaacagcaaataacaaaacaggcaatgctcaa 

gtaagtcaaaaagttgatactgcacaagtaaatggtgacactcgtgctaatcaatcagcg 

actacaaataatacgcagcctgttgcaaagtcaacaagcactacagcacctaaaactaac 

actaatgttacaaatgctggttatagtttagtcgatgatgaagatgataattcagaaaat 

caaattaatccagaattaattaaatcagctgctaaacctgcagctcttgaaacgcaatat 

aaaaccgcagcacctaaagctgcaactacatcagcacctaaagctaaaactgaagcgaca 

cctaaagtaactacttttagcgcttcagcacaaccaagatcagttgctgcaacaccaaaa 

acgagtttgccaaaatataaaccacaagtaaactcttcaattaacgattacattcgtaaa 

aataacttaaaagcacctaaaattgaagaagattatacatcttacttccctaaatacgca 

taccgtaacggcgtaggtcgtcctgaaggtatcgtagttcatgatacagctaatgatcgt 

tcgacgataaatggtgaaattagttatatgaaaaataactatcaaaacgcactcgtacat 

gcatttgttgatggggatcgtataatcgaaacagcaccaacggattacttatcttggggt 

gtcggtgcagtcggtaaccctagattcatcaatgttgaaatcgtacacacacacgactat 

gcttcatttgcacgttcaatgaataactatgctgactatgcagctacacaattacaatat 

tatggtttaaaaccagacagtgctgagtacgatggaaatggtacagtatggactcactac 

gctgtaagtaaatatttaggtggtactgaccatgccgatccacatggatatttaagaagt 

cataattatagttatgatcaattatatgacttaattaatgaaaaatatttaataaaaatg 

ggtaaagtggcgccatggggtacgcaatctacaactacccctactacaccatcaaaacca 

acaacaccgtcgaaaccatcaactggbaaattaacagttgctgcaaacaatggtgtcgca 

caaatcaaaccaacaaatagtggtttatatactactgtatacgacaaaactggtaaagca 

actaatgaagttcaaaaaacatttgctgtatctaaaacagctacattaggtaatcaaaaa 

ttctatcttgttcaagattacaattctggtaataaatttggttgggttaaagaaggcgat 

gtggtttacaacacagctaaatcacctgtaaatgtaaatcaatcatattcaatcaaacct 

ggtacgaaactttatacagtaccttggggtacatctaaacaagttgctggtagtgtgtct 

ggctctggaaaccaaacatttaaggcttcaaagcaacaacaaattgataaatcaatttat 

ttatatggctctgtgaatggtaaatctggttgggtaagtaaagcatatttagttgatact 

gctaaacctacgcctacaccaacacctaagccatcaacacctacaacaaataataaatta 

acagtttcatcattaaacggtgttgctcaaattaatgctaaaaacaatggcttattcact 

acagtttatgacaaaactggtaagccaacgaaagaagttcaaaaaacatttgctgtaaca 

aaagaagcaagtttaggtggaaacaaattctacttagttaaagattacaatagtccaact 

ttaattggttgggttaaacaaggtgacgttatttataacaatgcaaaatcacctgtaaat 

gtaatgcaaacatatacagtaaaaccaggcactaaattatattcagtaccttggggcact 

tataaacaagaagctggtgcagttcctggtacaggtaaccaaacttttaaagcgactaag 

caacaacaaattgataaatctatctatttatttggaactgtaaatggtaaatctggttgg 

gtaagteiaagcatatttagctgtacctgctgcacctaaaaaagcagtagcacaaccaaaa 

acagctgtaaaagcttatactgttactaaaccacaaacgactcaaacagttagcaagatt 

gctcaagttaaaccaaacaacactggtattcgtgcttctgtttatgaaaaaacagcgaaa 

aacggtgcgaaatatgcagaccgtacgttctatgtaacaaaagagcgtgctcatggtaat 

gaaacgtatgtattattaaacaatacaagccataacatcccattaggttggttcaatgta 

aaagacttaaatgttcaaaacttaggcaaagaagttaaaacgactcaaaaatatactgtt 

aataaatcaaataacggcttatcaatggttccttggggtactaaaaaccaagtcatttta 

acaggcaataacattgctcaaggtacatttaatgcaacgaaacaagtatctgtaggcaaa 

gatgtttatttatacggtactattaataaccgcactggttgggtaaatgcaaaagattta 

actgcaccaaccgctgtgaaaccaactacatcagctgccaaagattataactacacttat 

gtaattaaaaatggtaatggttattactatgtaacaccaaattctgatacagctaaatac 

tcattaaaagcatttaatgaacaaccattcgcagttgttaaagaacaagtcattaatgga 

caaacttggtactatggtaaattatctaacggtaaattagcatggattaaatcaactgat 

ttagctaaagaattaattaagtataatcaaacaggtatggcattaaaccaagttgctcaa 

atacaagctggtttacaatataaaccacaagtacaacgtgtaccaggtaagtggacaggt 

gctaactttaatgatgttaagcatgcaatggatacgaagcgtttagctcaagatccagca 

ttaaaatatcaattctfcacgcttagaccaaccacaaaatatttctattgataaaattaat 

caattcttaaaaggtaaaggtgtattagaaaaccaaggtgctgcatttaacaaagcbgct 

caaatgtatggcattaatgaagtttabcttatctcacatgcccbattagaaacaggtaac 

ggtacttctcaattagcgaaaggtgcagatgtagtgaacaacaaagttgtaactaacbca 

aacacgaaataccataacgtatttggbattgctgcatatgataacgatcctttacgtgaa 

ggtattaaa tatgc taaacaagc tggttgggacacagtatcaaaagcaatcgttggtggt 

gctaaattcatcggcaactcatatgtaaaagctggtcaaaatacactttacaaaatgaga 

tggaatcctgcacatccaggaacacaccaatatgctacagatgtagattgggctaacatc 

aatgctaaaatcatcaaaggctactatgataaaattggcgaagtcggcaaatacttcgac 

atcccacaatataaa 


32. 


atgaaaggtaaatttttaaaagttagttctttattcgttgcaactttgacaacagcgaca 
cttgtgagttctccagcagcaaacgcgttatcttcaaaggctatggacaatcatccacaa 
caaacgcagtcaagcaaacagcaaacacctaagattcaaaaaggcggtaaccttaaacca 
ttagaacaacgtgaacacgcaaatgttatattaccaaataacgatcgtcaccaaatcaca 
gatacaacgaatggtcattatgcacccgtaacttatattcaagttgaagcacctactggt 
acatttattgct tc cggtg t ag t tgtagg t aaaga t ac tc 1 1 1 taacr aa taaacacgtc 
gtagatgctacgcacggtgatcctcatgctttaaaagcattcccttctgcaattaaccaa 
gacaattatccaaatggtggtttcactgctgaacaaatcactaaatatfccagacgaaggt 
gatttagcaatagttaaattctcccctaatgagcaacacaaacatattggtgaagtagtt 
aaaccagcaacaatgagtaataatgctgacactcaagttaaccaaaatattactgtaaca 
ggatatcctggtgataaacctgtagcaacaatgtgggaaagtaaaggaaaaatcacttac 
ctcaaaggcgaagctatgcaatatgatttaagtacaactggtggtaattcaggttcacct 
g tat t taatgaaaaaaatgaagtga tcggaa 1 1 ca ttgggncggtg taccaaatgaat 1 1 
aatggtgcggtatttattaatgaaaatgtacgcaacttcttaaaacaaaatattgaagat 
atccattttgccacgatgaccaacctaataacccagataatcctgataaccctaacaatc 
ctgataaccctaacaacccagatgaaccaaataaccctgacaacGCtaacaacGctgata 
atccagacaatggcgatamcaataattcagacaatccagatgcagcttaat 
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33. 


gtgcaaaaaaaagtaattgcagctattattgggacaagcgcgattagcgctgttgcggca 
actcaagcaaatgcggctacaactcacacagtaaaaccgggtgaatcagtgtgggcaatt 
tcaaataagtatgggatttcgattgctaaattaaagtcattaaacaatttaacatctaat 
ctaatttfccccaaaccaagtactaaaagtatctggctcaagtaattctacgagtaatagt 
agccgtccatcaacgaactcaggtggcggatcatactacacagtacaagcaggcgactca 
ttatcattaatcgcatcaaaatatggtacaacttaccaaaacattatgcgacttaatggt 
t taaataatt tct t tat t ta tccaggtcaaaaa ttaaaagtatcaggtactgc tagc tea 
agtaacgctgcgagcaatagtagccgtccatcaacgaactcaggtggcggatcatactat 
acagtacaagcaggtgactcattgtcattaattgcatcaaaatatggtacaacttatcaa 
aaaattatgagcttaaatggcttaaataatttctttatatatccgggtcaaaaattgaaa 
gtaactggtaatgcatctacgaactcaggatctgcaacaacgacaaatagaggttacaat 
acaccagtattcagtcaccaaaacttatatacatggggtcaatgtacatatcatgtattt 
aatcgtcgtgctgaaattggtaaaggtattagtacttattggtggaatgctaataactgg 
gataacgcagcggcagcaga tgg t tacac ta tcgacaa tagacc tac tg t agg t tc ta tc 
gctcaaacagatgtaggttactatggtcatgttatgtttgtagaacgtgtaaataacgat 
ggtagtattttagtttcagaaatgaactattcagctgcaccaggtattttaacttacaga 
acggtaccagcttaccaagtaaataattatagatatattcac 


34. 


atgaataataaaaagacagcaacaaatagaaaaggcatgataccaaatcgattaaacaaa 
ttttcgataagaaagtattctgtaggtactgcttcaattttagtagggacaacattgatt 
tttgggttaagtggtcatgaagctaaagcggcagaacatacgaatggagaattaaatcaa 
tcaaaaaatgaaacgacagccccaagtgagaataaaacaactaaaaaagttgatagtcgt 
caactaaaagacaatacgcaaactgcaactgcagatcagcctaaagtgacaatgagtgat 
agtgcaacagttaaagaaactagtagtaacatgcaatcaccacaaaacgctacagctaat 
caatc tac tacaaaaac tagcaatgtaacaacaaatga taaa tcatcaactacatatagt 
aatgaaactgataaaagtaatttaacacaagcaaaagatgtttcaactacacctaaaaca 
acgac tat taaaccaagaac 1 1 taaatcgca tggcagtgaatactg ttgcagc tccacaa 
caaggaacaaatgttaatgataaagtacattfcttcaaatattgacattgcgattgataaa 
ggacatgttaatcagactactggtaaaactgaattttgggcaacttcaagtgatgtttta 
aaa t taaaagcaaat tacacaa tcgatga t tc tgt taaagagggcga tac at t tac 1 1 1 1 
aaatatggtcaatatttccgtccaggatcagtaagattaccttcacaaactcaaaattta 
tataatgcccaaggtaatattattgcaaaaggtatttatgatagtacaacaaacacaaca 
acatatacttttacgaactatgtagatcaatatacaaatgttagaggtagctttgaacaa 
gttgcatttgcgaaacgtaaaaatgcaacaactgataaaacagcttataaaatggaagta 
actttaggtaatgatacatatagcgaagaaatcattgtcgattatggtaataaaaaagca 
caaccgcttatttcaagtacaaactatattaacaatgaagatttatcgcgtaatatgact 
gcatatgtaaatcaacctaaaaatacatatactaaacaaacgtttgttactaatttaact 
ggatataaatttaatccaaatgcaaaaaacttcaaaatttacgaagtgacagatcaaaat 
caatttgtggatagtttcacccctgatacttcaaaacttaaagatgttactgatcaattc 
gatgttatttatagtaatgataataaaacagctacagtcgatttaatgaaaggccaaaca 
agcagcaataaacaatacatcattcaacaagttgcttatccagataatagttcaacagat 
aatggaaaaattgattatactttagacactgacaaaactaaatatagttggtcaaatagt 
tattcaaatgtgaatggctcatcaactgctaatggcgaccaaaagaaatataatctaggt 
gactatgtatgggaagatacaaataaagatggtaaacaagatgccaatgaaaaagggatt 
aaaggtgtttatgtcattcttaaagatagtaacggtaaagaattagatcgtacgacaaca 
gatgaaaatggtaaatatcagttcactggtttaagcaatggaacttatagtgtagagttt 
tcaacaccagccggttatacaccgacaactgcaaatgtaggtacagatgatgctgtagat 
tctgatggactaactacaacaggtgtcattaaagacgctgacaacatgacattagatagt 
ggattctacaaaacaccaaaatatagtttaggtgattatgtttggtacgacagtaataaa 
gatggtaaacaagattcgactgaaaaaggaattaaaggtgttaaagttactttgcaaaac 
gaaaaaggcgaagtaattggtacaactgaaacagatgaaaatggtaaataccgctttgat 
aatttagatagtggtaaatacaaagttatctttgaaaaacctgctggcttaactcaaaca 
ggtacaaatacaactgaagatgataaagatgccgatggtggcgaagttgatgtaacaatt 
acggatcatgatgatttcacacttgataatggctactacgaagaagaaacatcagatagc 

gac UCagaLCCl>gclCcL^i«gciu uoa.yac^LCCt^a.Cagcya^ u^ctyciuu^ciy auay v>^ciu. 

gattcagacagcgattcagacagcgactcagactcagatagcgattcagattcagacagc 
gactcagactcagacagcgattcagactcggatagcgactcagactcagatagcgactca 
gattcggatagcgactcagactcagatagcgattcagattcagatagcgattcggactca 
gacagtgattcagattcagactcagatagcgactcagattctgacagcgattcagactca 
gacagcgactcagactcagacagtgattcagattcagacagcgactcagattcagatagc 
gactcagactcagatagcgactcagactcagatagcgactcagactcggatagcgattca 
gattcagacagcgactcagattcagatagcgattcggactcagacaacgactcagattca 
gatagcgattcagattcagatgcaggtaaacatactccggctaaaccaatgagtacggtt 
aaagatcagcataaaacagctaaagcattaccagaaacaggtagtgaaaataataattca 
aataatggcacattattcggtggattattcgcggcattaggatcattattgttattcggt 
eg teg taaaaaacaaaa taaa 


35. 


atggacataaattcagaagaatacaaacaagaggtacttatcaaagacgttgtcatgctt 
gctgctcgcatactattagaatctggtgcagaaggtacgcgtgtagaagataccatgaca 
cgtattgcaaaaaaacttggttacagtgaaagtaacagctttgttacaaacactgtcatc 
cagtttacgttacattcggaatcgtttcctagaatatttagaattacctctcgagataca 
aacttaataaaaatttctcaagctaataaaatttcgcgtcaaattacaaacaatgaaatt 
tctttagccgaagcaaaaacgcaacttgaaaaaatatatgttgctaagcgtgacagcagt 
cttccctttaaaggttttgctgcagcaatgattgcaatgagtttcttatatttacaaggt 
ggtagattgattgatgttttaactgcgatattagcaggtagtctaggatacctagtcact 
gagattttagatcgtaagttacacgcacagtttatcccagaattcattggttcattagtt 
attgggattatcgccgttattggacatacacttattccaacaggtgacttggcaactatt 
atcattgcggcagtcatgcctattgttcctggtgtattaataacaaacgcaatacaagat 
ttatttggtggacacatgttgatgttcacaacgaaatcattagaagcattggttactgcg 
tttggcatc^gtgctggcgttggtagcgtattaattttagta 
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36. 


gtgattgctataatgaatgtaattatcgatgaaagaaaagagaatgctatgacatttaat 
aaagtattattgagctggatagtcatattgattataacaactagcatatatctattttgg 
cagttgggcgatatcaatgatgtacttaaccagtctattctaatcaatgttagattaccg 
agattattagaagcattgttgacaggtatgatattaactgttgcaggccttatatttcaa 
acagttttaaataatgcattggcagatagctttacattaggattggcaagcggcgctaca 

tttggCCCaggatuagcaCCauci-uucigguccaacaaCy cuat u.aui-uuv*a 

ataacatttagtttgataacattaataactgtattagtcattacgtcggtattgagccaa 
ggctatccagttagaatcttaatattaagtggcttaatgattggtgcgttattcaattca 
cttctatattttttgattttattaaaacctcgcaaactaaatacaattgccaattatctg 
tttggtggttttggtgatgcagaatactcaaatgtatctataatagcaatcacatttatc 
attgcattgcttggtatatttatcattcttaatcaactaaagttattgcaattaggagaa 
ctaaaaagtcagtcactaggcttaaatgtfccaattgattacatatatcgcgttatgtata 
gcttctatgataacggcgataaatgtcgcatatgttggcatcattggattcattggtatg 
gtgataccgcaactcattagaaaatggcagtggaaacaatcattaggaagacaattggct 
ttaaatattgtaactggaggacaaataatggtfcatggcagattttattggtagccatata 
ttgtcaccagtacaaataccggcaagtattatcattgcattaattggtataccagtgtta 
ttttacatgctaatatctcaatcgaaacggttacac 


37. 


ttgaaaaaatfcagcatttgcaataacagcaacatctggtgcagctgcatttttaacgcat 
catgatgcacaagcttctacacaacatacagtacaatctggtgaatcattatggagtatt 
gctcaaaaatacaacact-tcagtagagagtatbaaacaaaataaccaattagafcaacaac 
ttggtattccctggtcaagttatctcagtaggtggaagtgatgcacaaaatacgtcaaac 
acttctccacaagctggttcagcatcatctcabactgtacaagctggtgaatcattaaat 
abcabbgcbagcagatabggbgbbbcagbbgatcaabcaabggcagccaabaacbtacgt 
ggtbatttaatbabgccbaaccaaacattacaaatbccbaabggbggabcaggtggtaca 
acaccaacagctacaacaggtagcaatggcaabgcatcatcttttaatcaccaaaattba 
tacactgcbggtcaatgbacabggbacgbabbbgaccgfccgtgcbcaagctggtagbcca 
abbagcacababbggbcagacgcbaagbabbgggcbggbaacgcagcbaabgabggbbac 
caagbaaacaacacaccabcagbbggtbcaabbabgcaaagcacaccbggbccababggt 
cabgttgcbbabgbbgaacgtgbcaatggbgabggbagbatcttgatbtctgaaatgaat 
tacacatabggtccatacaatatgaaccaccgcacaattccagcttcagaagtttctagc 
batgcatbcatccat 


38. 


atgccagatbcaatcacaatbatagatgaaaacaaagtgattgatgbtgtattaattgca 
ggtagaatttbactbgaatcaggtgctgaaacatatcgagttgaagatacaatgaaccgt 
atcgcacatagttatggtcttcataatacatatagttttgtcagttcaactgcaattatt 
1 1 1 bca t taaacgatcgaacaagtacaaga ttaa t tcgtgtacaagagcgtacaacagat 
tbagagaaaatcgcttbaacgaatagtctbtcacgbaaaabatcaaataaagaactcaca 
attgabgaagc taaatcbgaatbtabbcatbtacagcabgcabcabtacaatabtcbtbt 
bbaacgaatbbctttgcagcbgccabtgcatgbggcbtcbbcctabttatgttbggtggt 
gtcgcatcagattgtbggatbgcagtcatbgctggcggatccgcatttttaacattcagc 
tttgtgcaacgctatatacaaattaaatttttctcagagtttgttgcagccgcbgbggtc 
atatccattgcagccacabttactaaatbaggcabtgcaaccaabcaagabatcatbact 
atagccagtgbcabgccactbgbcccbggbababbaatbaccaatgccattcgagattta 
btagcgggtgaattactbgcaggbabgtcbcgcggtgbbgaagctgcattaacagcattc 
gcaatcggtgctggtgtcgcaatcgbttbattaabcatt 


39. 


atgggatttttatcaaaaattcttgatggcaataabaaagaaattaaacagttaggtaaa 
cbtgctgabaaagtaatcgctttagaagaaaaaacggcaattttaactgatgaagaaatt 

cgtaataaaacgaaacaattccaaacagaabbagctgacattgataatgtcaaaaagcaa 
aatgatbattbagataaaattttaccagaagcabatgcactbgbtagagaaggctctaaa 
cgtgtabtcaatatgacaccabataaagtbcaaattatgggbggtatbgcaabbcabaaa 
ggtgatatcgcbgagabgagaacaggbgaaggbaaaacabtaacagcgacaatgccaaca 
bacttaaatgcabtagcbggbagaggbgtbcacgttattacagtcaatgaatacttatca 
agtgttcaaagtgaagaaatggctgagttatataacttcttaggtttgactgtcggatta 
aacttaaacagtaagacgacagaagaaasiacgtgaagcatacgcacaagacattacttac 
agtactaataatgagctaggttttgattacttacgagataacatggtgaattabtctgaa 
gatagagtaabgcgbccabbacabbttgcaabcattgatgaggttgactcaabtbbaabc 
gacgaggcacgtacgccabbaabbabbbcbggbgaagcbgaaaagbcaacgbcacbtbat 
acacaagcaaatgttbtbgcgaaaabgtbaaaacaggacgaagattataaatacgatgaa 
aaaacgaaagc tgtacat ttaacagaacaaggtgcggataaagc tgaacgtatgt tcaaa 
gttgaaaacttatatgatgtacaaaatgttgatgttattagtcatatcaacacagcttta 
cgtgcgcacgttacattacaacgtgacgbagactatabggbbgtbgabggcgaagtatba 
attgtcgatcaabttacaggacgtacaatgccaggccgbcgtbbcbcggaaggbbtacac 
caagctabtgaagcgaaggaaggcgbbcaaabtcaaaatgaabcbaaaactabggcgtct 
attacattccaaaactatttcagaatgbacaabaaactbgcgggbatgacaggtacagct 
aaaactgaagaagaagaatttagaaatatbbabaacabgacagbaactcaaattccgaca 
aataaaccbgtgcaacgtaacgataagtcbgatttaabttacatbagccaaaaaggbaaa 
bbtgabgcagbagbagaagabgbtgbtgaaaaacacaaggcagggcaaccagbgcbabba 
ggbacbgbbgcagbbgagacbtctgaababatbbcaaabttactbaaaaaacgtggbatc 
cgtcatgatgtgttaaabgcgaaaaatcabgaacgtgaagctgaaabbgttgcaggcgct 
ggacaaaaaggtgccgttactabtgccactaacatggctggtcgbggbacagatatcaaa 
tbaggtgaaggcgtagaggaattaggcggtttagcagtaabaggbacagagcgacabgaa- 
tcbcgtcgtattgatgaccagtbacgtggbcgtbctggacgbcaaggbgabaaaggggat 
agbcgcttctatttatcattacaagabgaabtaabgabbcgtbbbggbbctgaacgbbba 
cagaaaatgabgagccgactaggtttagatgactctacaccaattgaatcaaaaatggta 
tcaagagctgbagaatcagcacaaaaacgtgbagaaggbaabaacttcgacgcgcgtaaa 
cgtatcttagaatacgatgaagtattacgtaaacaacgtgaaattatctataacgaaaga 

aat" acf i"at t"rit" trra t'03afTai4rTaosifir»t"r't'r'a»irf h trit' scrj^hcrf jsiatrrr^ t'arTit" t'l^aar^rr 

ttacaacgtagtatcaattactatattaatacagcagatgacgagcctgaatatcaacca 
ttcatcgactacattaatgacatcttcttacaagaaggtgacattacagaggatgatabc 
aaaggtaaagatgctgaagatabtttcgaagtcgtbtgggcbaagabbgaagcagcatat 
caaag tcaaaaagabatctbagaagaacaaatgaatgagtttgagcgtatgabbbbactt 
cgtbcbabbgatagccabbggacbgabcababcgacacaabggatcaatbacgbcaaggt 
abbcacbtacgtbcbbabgcacaacaaaatccabbacgbgactatcaaaatgaaggbcat 
gaattatttgatatcatgatgcaaaatattgaagaagatacttgtaaattcattttaaaa 
bctgbagtacaagtbgaagataatattgaacgtgaaaaaacaacagagtttggtgaagcg 
aagcacgtbbcagcbgaagabggbaaagaaaaagbgaaaccgaaaccaatcgbbaaaggc 
ga tcaag t tgg teg taacga tgat t g t cc a t g tgg t ag tgg taaaaaa 1 1 caaaaat bgc 
catggaaaa 
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40. 


gtgagggagagtatgtcgaatcaaaattacgactacaataaaaatgaagatggaagtaag 
aagaaaatgagtacaacagcgaaagtagttagcattgcgacggtattgctattactcgga 
ggattagtatttgcaatttttgcatatgtagatcattcgaataaagctaaagaacgtatg 
ttgaacgaacaaaagcaggaacaaaaagaaaagcgtcaaaaagaaaatgcagaaaaagag 
agaaagaaaaagcaacaagaggaaaaagagcagaatgagctagattcacaagcaaaccaa 
tatcagcaattgccacagcagaatcaatatcaatatgtgccacctcagcaacaagcacct 
acaaagcaacgtcctgctaaagaagagaatgatgataaagcatcaaaggatgagtcgaaa 
gataaggatgacaaagcatctcaagataaatcagatgataatcagaagaaaactgatgat 
aataaacaaccagcccagcctaaaccacagccgcaacaaccaacaccaaagccaaataat 
aatcaacaaaacaatcaatcaaatcagcaagcaaaaccacaagcaccacaacaaaatagc 

caa tcaacaacaaa taaacaaaa taatgc taatgataag 




41. 


atgaatatgaagaaaaaagaaaaacacgcaattcggaaaaaatcgattggcgtggcttca 

gtgcttgtaggtacgttaatcggttttggactactcagcagtaaagaagcagatgcaagt 

gaaaatagtgttacgcaatctgatagcgcaagtaacgaaagcaaaagtaatgattcaagt 

agcgttagtgctgcacctaaaacagacgacacaaacgtgagtgatactaaaacatcgtca 

aacactaataatggcgaaacgagtgtggcgcaaaatccagcacaacaggaaacgacacaa 

tcatcatcaacaaatgcaactacggaagaaacgccggtaactggtgaagctactactacg 

acaacgaatcaagctaatacaccggcaacaactcaatcaagcaatacaaatgcggaggaa 

ttagtgaatcaaacaagtaatgaaacgacttctaatgatactaatacagtatcatctgta 

aattcacctcaaaattctacaaatgcggaaaatgtttcaacaacgcaagatacttcaact 

gaagcaacaccttcaaacaatgaatcagctccacagagtacagatgcaagtaataaagat 

gtagttaatcaagcggttaatacaagtgcgcctagaatgagagcatttagtttagcggca 

gtagctgcagatgcaccggcagctggcacagatattacgaatcagttgacgaatgtgaca 

gttggtattgactctggtacgactgtgtatccgcaccaagcaggttatgtcaaactgaat 

tatggtttttcagtgcctaattctgctgttaaaggtgacacattcaaaataactgtacct 

aaagaattaaacttaaatggtgtaacttcaactgctaaagtgccaccaattatggctgga 

gatcaagtattggcaaatggtgtaatcgatagtgatggtaatgttatttatacatttaca 

gactatgtaaatactaaagatgatgtaaaagcaactttgaccatgcccgcttatattgac 

cctgaaaatgttaaaaagacaggtaatgtgacattggctactggcataggtagtacaaca 

gcaaacaaaacagtattagtagattatgaaaaatatggtaagttttataacttatctatt 

aaaggtacaattgaccaaatcgataaaacaaataatacgtatcgtcagacaatttatgtc 

aatccaagtggagataacgttattgcgccggttttaacaggtaatttaaaaccaaatacg 

gatagtaatgcattaatagatcagcaaaatacaagtattaaagtatataaagtagataat 

gcagctgatttatctgaaagttactttgtgaatccagaaaactttgaggatgtcactaat 

agtgtgaatattacattcccaaatccaaatcaatataaagtagagtttaatacgcctgat 

gatcaaattacaacaccgtatatagtagttgttaatggtcatattgatccgaatagcaaa 

ggtgatttagctttacgttcaactttatatgggtataactcgaatataatttggcgctct^ 

atgtcatgggacaacgaagtagcatttaataacggatcaggttctggtgacggtatcgat 

aaaccagttgttcctgaacaacctgatgagcctggtgaaattgaaccaattccagaggat 

tcagattctgacccaggttcagattctggcagcgattctaattcagatagcggttcagat 

tcgggtagtgattctacatcagatagtggttcagattcagcgagtgattcagattcagca 

agtgafctcagactcagcgagtgattcagattcagcaagcgattccgactcagcgagcgat 

tccgactcagacaatgactcggattcagatagcgattctgactcagacagtgactcagat 

tccgacagtgactcagattcagatagcgattctgactcagacagtgactcagattcagat 

agcgattcagattcagatagcgattcagattccgacagtgattccgactcagacagcgat 

tctgactccgacagtgattccgactcagacagcgattcagattccgacagtgattccgac 

CCagaCagCgaCuCCgaCUv.cigciUciy^yaV' Ct*ciyclL.CV-.ciy a.^a.y v-.y auu^ciy aui.\-.ci.y cj.!- 

agcgattcagattcagatagcgattcagattccgacagtgactcagattccgacagtgac 
tcggattcagatagcgattcagattccgacagtgactcagattccgacagtgactcagac 
tcagacagtgattcggattcagcgagtgattcggattcagatagtgattccgactccgac 
agtgactcggattcagatagcgactcagactcggatagcgactcggattcagatagcgat 
tcggactcagatagcgattcagaatcagacagcgattcagaatcagacagcgattcagat 
tcagacagcgactcagacagtgactcagattcagatagtgactcggattcagcgagtgat 
tcagactcaggtagtgactccgattcatcaagtgattccgactcagaaagtgattcaaat 
agcgattccgagtcaggttctaacaataatgtagttccgcctaattcacctaaaaatggt 
ac taa tgc ttc taataaaaatgaggctaaagatagtaaagaaccattaccagatacaggt 
tctgaagatgaagcaaatacgtcactaatttggggattattagcatcaataggttcatta 
rhacttttcaqaaaaaaaaaagaaaataaaaataaaaaa 




42. 


atgaattcaaatcacgctaaagcatcagtgacagagagtgttgacaaaaaatttgtagtt 
ccagaatcaggaattaataaaattattccagcttacgatgaatttaagaattcgccaaaa 
gtaaatgttagtaatttaactgacaataaaaactttgtagcttctgaagataaattgaat 
aagattgcagattcatcggcagctagtaaaattgtagataaaaactttgtcgtaccagaa 
tcaaagttaggaaacattgtgccagagtacaaagaaatcaataatcgcgtgaatgtagca 
acaaacaatccagcttcacaacaagttgataagcattttgttgctaaaggcccagaagta 
aatagatttattacgcaaaacaaagtaaaccaccacttcattactacgcaaacccactac 
aagaaagttattacttcatacaaatcaacacatgtacataaacatgtaaatcatgcaaag 
gattctattaataaacactttattgttaaaccatcagaatcgcctagatatacacatcca 
tctcaatctttaattatcaagcatcattttgcagttcctggatatcacgcgcataaattt 
gttacaccagggcatgctagcattaaaattaatcacttttgtgttgtgccacaaataaat 
agtttcaaggtaattccaccatatggtcacaattcacatcgtatgcatgtaccaagtttc 
caaaataacacaacagcaacacatcaaaatgctaaagtaaataaagcatatgactataaa 
tacttctattcttataaagtagttaaaggtgtgaagaaatatttctcattttcacaatca 
aatggttataaaattgggaaaccatcattaaatatcaaaaatgtaaattatcaatatgct 
gttccaagttatagccctacacactacgttcctgaatttaagggtagcttaccagcacca 
cgagta 
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43. 



44. 



45. 



ttggagcatacaattatgaaaatgagaacaattgctaaaaccagtttagcactagggctt 
ttaacaacaggcgcaattacagtaacgacgcaatcggtcaaagcagaaaaaatacaatca 
actaaagttgacaaagtaccaacgcttaaagcagagcgattagcaatgataaacataaca 
gcaggtgcaaattcagcgacaacacaagcagctaacacaagacaagaacgcacgcctaaa 
ctcgaaaaggcaccaaatactaatgaggaaaaaacctcagcttccaaaatagaaaaaata 
tcacaacctaaacaagaagagcagaaaacgcttaatatatcagcaacgccagcgcctaaa 
caagaacaatcacaaacgacaaccgaatccacaacgccgaaaactaaagtgacaacacct 
ccatcaacaaacacgccacaaccaatgcaatctactaaatcagacacaccacaatctcca 
accataaaacaagcacaaacagatatgactcctaaatatgaagatttaagagcgtattat 
acaaaaccgagttttgaatttgaaaagcagtttggatttatgctcaaaccatggacgacg 
gttaggtttatgaatgttattccaaataggttcatctataaaatagctttagttggaaaa 
gatgagaaaaaatataaagatggaccttacgataatatcgatgtatttatcgttttagaa 
gacaataaatatcaattgaaaaaatattctgtcggtggcatcacgaagactaatagtaaa 
aaagttaaccacaaagtagaattaagcattactaaaaaagataatcaaggtatgatttca 
cgcgatgtctcagaatacatgattactaaggaagagatttccttgaaagagcttgatttt 
aaattgagaaaacaacttattgaaaaacataatctttacggtaacatgggttcaggaaca 
a tcgt ta t taaaa tgaaaaacgg tgggaaatatacg 1 1 tgaat tacacaaaaaac tgcaa 
gagcatcgtatggcaggcactaatattgataacattgaagtgaababaaaa 



atgacaacaattaaaacatcaaacttaggattcccaagattaggtagaaaaagagaatgg 
aaaaaagccatcgaaagttattgggcaaagaagatttctaaagaagaattagatcaaaca 
ttaactgatctacataaagaaaatttattatcacaaaagtactatcacttiagatagcatc 
ccagttggtgatttctctttatatgaccatatattagatacgtcattattattcaacatc 
atccctgaacgtttccaaggaagaactattgatgatgatttattatttgatattgctcgc 
ggtaataaagaccatgttgcaagtgcacttataaaatggtttaacactaactatcattac 
atcgtacctgaatgggacaatgttgagcctaaagtgagtcgcaatgtattatcagatcgc 
tttaaatatgcccaatctttaaacgttaacgctcaccctgtcattgttggtccgattact 
tttgfctaaattatcaaaaggcggtcaccaaacttttgaagaaaaagttaaaacgttatta 
ccactttataaagaagtgtttgaaccattaattgatgcaggtgctgagtacattcaagtt 
gatgagccaatcttagttacagacgacagcgaaagctatgaaaatattacacgtgaagct 
tatgactatttcgaaaaagctggtgttgctaaaaaattagtcattcaaacatactttgaa 
cgtgcacatcttaaattcttaagttctttacctgttggtggtataggtttagactttgtc 
catgataatggctataaccttaaacaaattgaagctggagattttgataaatcaaaaaca 
fctatacgctggaattattgatggtcgtaatgcatgggcaagtgacattgaagctaaaaaa 
gtcttaatcgataaattgttagcacacactaatgaacttgtcattcaaccatcatcttca 
ttattacatgttccagtatctttagatgatgaaacattagatacaagtgttggagaaggc 
ttaagctttgcaactgaaaaattagacgaattagatgcattgcgtcgcctatttaatcaa 
aacgatagtgttaaatatgataaattaaaagcacgttatgagcgtttccaaaatcaatca 
ttcaaaaacttagattatgatttcgaaagcgtgcgtacttcaagacaatcaccattcgcg 
caacgtattgaacaacaacaaaaacgtttgaacttaccggatttaccaacaacaactatt 
ggatcattcccacaaagccgagaagttcgaaaataccgtgcagattggaagaacaaacgc 
attacagacgaagcatatgaaacattcttaaaaaatgaaattgctcgatggattaaaatt 
caagaagacattggcttagatgtattagttcacggtgaatttgaacgtaatgacatggtt 
gaattcttcggagaaaaattacaaggtttcttagtaactaaattcggttgggtgcaatca 
tatggttcacgtgccgtaaaaccaccaatcatttatggtgatgtaaaatggacagcgcct 
tcaactgttgatgaaacagtttatgcacaaagcttaacagataaaccagttaaaggtatg 
ttaactggacctgtaacaattctaaactggtcatttgaacgtgttgatttaccacgtaaa 
gtcgttcaagatcaaattgctttagcaatcaacgaagaagtattagcacttgaagctgca 
ggaatcaaagttatccaagttgacgaacccgcattacgtgaaggcttaccattacgctct 
gaatatcacgaacaatatcttaaagatgctgttttatcatttaaacttgcaacgtcttca 
gttcgtgatgaaactcaaatccatacacatatgtgttattctcaattcggtcaaatcatt 
catgctattcatgacttagatgctgatgttatttcaattgaaacatctcgtagccatggt 
gat t taa t taaagac 1 1 tgaagatat taat tatgat t tagg tattggtc taggtgtatat 
gatattcatagtccacgtattccaacaaaagaagaaattactacagcaatcaatcgttca 
ctacaacaaatcgaccgctcattattctgggtaaaccctgactgtggtttaaaaacgcga 
aaagaagaagaagttaaagatgcattgactgtgcttgtgaatgctgttaaagctaaacgc 
caagaa 



atgagcgacacatataaaagctacctagtagcagtactatgcttcacagtcttagcaatt 
gtacttatgccgtttctatacttcactacagcatggtcaattgcgggattcgcaagtatc 
gcaacattcatattttataaagaatacttttatgaagaa 
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46. 


atgttaagaggacaagaagaaagaaagtatagtattagaaagtattcaataggcgtggtg 
tcagtgttagcggctacaatgtttgttgtgtcatcacatgaagcacaagcctcggaaaaa 
acatcaactaatgcagcggcacaaaaagaaacactaaatcaaccgggagaacaagggaac 
gcgataacgtcacatcaaatgcagtcaggaaagcaafctagacgatatgcataaagagaat 
ggtaaaagtggaacagtgacagaaggtaaagatacgcttcaatcatcgaagcatcaatca 
acacaaaatagtaaaacaatcagaacgcaaaatgataatcaagtaaagcaagattctgaa 
cgacaaggttctaaacagtcacaccaaaataatgcgactaataatactgaacgtcaaaat 
gatcaggttcaaaatacccatcatgctgaacgtaatggatcacaatcgacaacgtcacaa 
tcgaatgatgttgataaatcacaaccatccattccggcacaaaaggtaatacccaatcat 
gataaagcagcaccaacttcaactacacccccgtctaatgataaaactgcacctaaatca 
acaaaagcacaagatgcaaccacggacaaacatccaaatcaacaagatacacatcaacct 
gcgcatcaaatcatagatgcaaagcaagatgatactgttcgccaaagtgaacagaaacca 
caagttggcgatttaagtaaacatatcgatggtcaaaattccccagagaaaccgacagat 
aaaaatactgataataaacaactaatcaaagatgcgcttcaagcgcctaaaacacgttcg 
actacaaatgcagcagcagatgctaaaaaggttcgaccacttaaagcgaatcaagtacaa 
ccacttaacaaatatccagttgtttttgtacatggatttttaggattagtaggcgataat 
gcacctgctttatatccaaattattggggtggaaataaatttaaagttatcgaagaattg 
agaaagcaaggctataatgtacatcaagcaagtgtaagtgcatttggtagtaactatgat 
cgcgctgtagaactttattattacattaaaggtggtcgcgtagattatggcgcagcacat 
gcagctaaatacggacatgagcgctatggtaagacttataaaggaatcatgcctaattgg 
gaacctggtaaaaaggtacatcttgtagggcatagtatgggtggtcaaacaattcgttta 
a.tggaagagtttttaagaaatggtaacaaagaagaaattgcctatcataaagcgcatggt 
ggagaaatatcaccattattcactggfcggtcataacaatatggttgcatcaatcacaaca 
ttagcaacaccacataatggttcacaagcagctgataagtttggaaatacagaagctgth 
agaaaaatcatgttcgctttaaatcgatttatgggtaacaagtattcgaatatcgattta 
ggattaacgcaatggggctttaaacaattaccaaatgagagttacattgactatataaaa 
cgcgttagtaaaagcaaaatttggacatcagacgacaatgctgcctatgatttaacgtta 
gatggctctgcaaaattgaacaacatgacaagtatgaatcctaatattacgtatacgact 
tatacaggtgtatcatctcatactggtccattaggttatgaaaatcctgatttaggtaca 
tttttcttaatggctacaacgagtagaattattggtcatgatgcaagagaagaatggcgt 
aaaaatgatggtgtcgtaccagtgatttcgtcattacatccgtccaatcaaccatttgtt 
aatgttacgaatgatgaacctgccacacgcagaggtatcfcggcaagttaaaccaatcata 

caaggatgggat ^ 


47. 


atgattcatctcattaaggggaagatgcatcatacagttttgtgtattcatttaaacaaa 
ggggttgctttaatgaatcaatatcattctaatgcacaacaaccaagtgcatggcgtttt 
tttgtctatagtttagtgggcatactatgtttctttattccttttacgattaatggtaac 
aacactattttcgtcgatcatgttcatctagccattcgctcaatcataggtccacttatg 
ccctatgttgcactgattatgattttaattggtacagcgttaccaatagtgagacgtact 
tttatgacttcaatcacaaacttggtcattacattatttaaagttgcaggtgcaatgatc 
ggtataatgtatgtatttaaaatcggtccatcaatactatttaaagctaactatggtccg 
tttttgtttgaaaaattaatgatgccattaagtatcttaattccagtaggtgcaattgcg 
ctttctttattagtgggctatggcttattagaatttgtcggtgtttatatggagcctatt 
atgagacctatttttaaaacaccaggaaaatccgctgtcgatgcagtggcttcgtttgtc 
ggcagttattccttaggattattgattactaatcgtgtctataagcaagggatgtacaac 
aaacgagaagccacgattattgcgactggcttttcaacagtttcagcaacttttatgatt 

— ^ __4- M-^-i f- a a a i-it"l~ t~ a rrrm t" t" n^^nrTTic^ h hfifiaf^ t" t"t'r5t"3Pfct't" t"Crcra taaCt tta 

gtcatcacatttgtcgtgactgcaattactgcatggctaccgccaatcagcaatgaatca 
acagaatattataacggacaagaaggagaacaagaagttgctattgaaggaagcagactg 
aaaactgcatatgcagaggcgatgaaacaaaatgcattaacaccatctctcgtgaagaac 
gtttgggacaatttgaaagacggtttagaaatgactgttggtattttaccttctatatta 
tcgattggttttttaggactgattgtagcgaactatacaccattcattgattggcttggc 
tatatcttctatccatttatttatattttcccaattgctgatcaggctttactagcaaaa 
gcgtcagcgatttctattgtagagatgtttctaccatctttgttagtaactaaagctgca 
atgagtactaaatttgtcgtcggtgtagtaagcgtatcagccattatctttttctcagca 
ttagtgccatgtatactagcaactgaaattaaaatacctgtctggaaactcatcatcatt 
tggtttttacgcgtggcgttgtcgctattaatcaccatccccgtcgctttacttattttt 

gga 


48, 


atggttattatgaagaaaacaattttactgacgatgacaactcttactttatttagtatg 
tcgcctaactcggctcaagcatatacgaatgatagcaaaacattagaagaagcaaagaaa 
gcacacccaaacgcacagttcaaagtgaataaagacaccggcgcgtatacttatacatafc 

rTa<^aa9 9ariaari2ir>rTr>r^A» Ar<A^Pj3A t'r*at~r';4AaAr*r!afiri^^acClil&caafiCCrSLCaatlCat 

caacacgcaaatcaacgtgatcttaacaacaatcagtaccattcttcattaagtggtcag 
tatacgcacattaatgacgcaattgattcacacacaccgcctcaaacgtcaccaagcaat 
cctttgacaccagcaataccgaatgtcgaagacaatgacgatgaattaaataacgctttt 
tcaaaagataacaaagggcttattacaggcatcgatttagacgaattgtatgacgaatta 
caaatcgccgaat 1 1 aa tgacaaagc aaagaccgc tgacggtaaacc 1 1 1 agca 1 1 agg t 
aacggtaaaatcattgatcagcctcttatcacaagtaagaacaacttatatactgctgga 
caatgtacatggtatgtctttgataaacgtgccaaagatggacacacgattagtacattt 
tggggagatgctaaaaactgggcaggccaagcttcaagcaatggcttcaaagtagataga 
cacccaacacgaggatcaattttacaaacagtaaatggtccatttggtcatgtagcctac 
gttgaaaaagttaatattgatggaagtattctaatttcagaaatgaactggattggtgaa 
tatatcgtttcatcaagaaccatctctgcttcagaagtttcatcatataattacatccat 


49. 


ttggaggtatcgtcaatgaagccttatatacaacttgttgtgttcaagcaatggttacaa 
tacatcttgctcgtaacaaccattgtcatcgcactcgtacttattggtatcggttaccgt 
gtagcacatgacaacttcaaaataccgattaccattcaagatttagaccaaaccactgca 
tcaaaatcattcgtcaataaaattaaacaatctgactatgtaactattaaaaaagtcgat 
gaagatgaaagctatattgaagatgatgttactaaaaaggaagctattttaagtatgcaa 
at tec taaagg t ttc tc tcaaaaaC taaaagagaaccgt t taaaagaaacga tacag 1 1 a 
tatggtagagacgactttataggtggtattgctgtagaaattgttagtagttcattatat 
gagcagcaaattcctaacattatttatgaacaccttgaggatatgaaacagcatcaatcc 
atcgatgctatcaacaagtcctatcataaacatacacctgaatctaaaatcaaatttgtg 
tcgcttactaaacaagcacaacactctatttcaattagcttaatctttgcggtgatttta 
tttgttagcgctgttcaagtagtacttcattatcgtttaaaccaacaagcagcattgcaa 
cgattatcacaatatcatttaagccgtttcaaactatatagtacttatgtaatgacacat 
acgattttgttattgttggtactattggcagttagtctatatttgtctcaaccactcagc 
ttaatattttacttaaaatcactgttacttatattgatttatgagataggtatcgtcttt 
atcttattccatattcaaacaataagtcatcgattattcatgacatttatatatgcactt 
gctatgggtatcatatacttgattattttcatg 
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50, 


atgattgaggtgacagagatgaacttttttgatatccataagattccgaacaaaggcatt 
ccattatcggtacaacgtaaattatggcttagaaacttcatgcaagctttcttcgtagtg 
ttctttgtttatatggctatgtatttaattcgaaacaactttaaggcggcacaaccgttt 
ttaaaagaggaaattggattatctacattagaacttggttatatcggattagcatttagt 
atcacgtacggtttaggaaaaacattacttggatattttgtcgatggacgtaacacaaaa 
cgtattatctcgttcttacttatcttatctgcgattacagttttaattatgggatttgtt 
ttaagttactttggttctgtaatgggattattaattgtactttggggacttaacggggtg 
ttccaatcagttggtggacctgcaagttafctcaacgatttcaagatgggcgccaagaacg 
aaacgtggccgatacttaggattctggaatacatcacataatatcggtggtgccatagca 
ggtggtgttgcactttggggtgctaatgtattcttccatggaaatgttatagggatgttc 
attttcccatcggtgattgcattacttattggtatcgcaacattatttatcggaaaagat 
gatccggaagaattaggacggaatcgtgctgaagaaatttgggaagagccggtcgataaa 
gaaaatattgattctcaaggtatgacgaaatgggagatctttaaaaaatatatcctggga 
aatcctgttatatggattctatgtgtttcaaacgtctttgtatacattgtacgaatcggt 
attgataactgggcaccgttatatgtgtcagagcatttacactttagtaaaggcgatgca 
gttaatacgatattctactttgaaattggtgcattagttgcaagtttattatggggctac 
gtatcagactcattaaaaggtcgtcgtgcaattgtagctattggctgtatgtttatgatt 
acatttgttgtcttattctacacaaatgctacaagtgtcatgatggttaacatttcattg 
tttgcattaggtgcgttaatctttggtccgceiattattaattggtgtatcattgactggt 
1 1 tg t tec taaaaatgccatcagtgtagcaaacggaatgacaggt teat tcgcgtaccta 
ttcggtgactcaatggcgaaagttggtttggcggctattgctgatccaacacgtaacggt 
ttaaacatctttggatatacattaagtggatggacagatgttttcatcgtcttctatgtt 
gcattattcctaggcatgattctattaggaatcgttgctttctatgaagaaaagaaaatt 
agaagtttaaaaatt 


51. 


atgacaaagaagaaaaacatattaaaagcaatcggtatttacagttttatagcgatgatg 
tttgtcatcattttatatccactactgtggacatttggcatttcccttaatccaggtacg 
aacttgtatggtgccaaaatgataccagacaatgcaacatttaaaaattatgcattctta 
ccattcgatgacagtagtcaatacctgacttggtataaaaatacgcttatcgtagcatct 
gcaaatgcactgtttagtgtgatatttgtcacgttaacagcatatgctttttctagatat 
cgctttgttggtcgtaaatacgggctgattacatttttgattttacaaatgttccctgta 
ttaatggcaatggtcgcaatctatattttgctaaatacaattggattattagattcttta 
tttggactaacactggtatatattggtggatcaataccgatgaatgcctttttagtgaaa 
ggttacttcgatacgattccaaaagaacttgatgaatctgccaaaattgatggtgcaggg 
catatgcgtattttcttacaaattatgcttccattagctaagccgattttagcagttgtt 
gctttgttcaattttatggggccatttatggactttatattacctaaaatactattaaga 
agtcctgaaaaattcacattagcagttggattgttcaactttattaatgataagtatgca 
aataatttcacagtgtttgcagcaggggcaattatgattgcagtacctatagcaatcgta 
ttcttgttcttgcaacgctatttagtatcaggtttaacaacaggtgcgacaaaaggt 


52. 


gtgatggaaaatagtacgaccgaagcgcgtaatgaagcgacgatgcatcttgatgaaatg 
actgtggaagaggctttaattacgatgaataaagaagatcagcaagtcccgttagcagtt 
cgaaaggcaataccacaattgacaaaagtaattaaaaaaacaattgcacagtataaaaag 
ggtggacgattgatttatatcggtgcaggtacaagtggaaggttgggtgtcttagatgca 
gcggagtgtgtacctacattcaatactgaccctcatgaaattataggtattattgctggt 
ggacaacatgctatgacgatggctgtagaaggtgcggaagatcacaaaaaattagcggaa 
gaagatttgaaaaatatagatttaacatcaaaagatgtcgttataggaattgccgcgagt 
ggcaaaacgccatatgttataggcggtttaacatttgctaacacaatcggtgctacaaca 
gtatctatttcatgcaatgaacatgcagttataagtgaaattgcgcagtatccagtagaa 
gttaaagttggtccagaagtattaactggttcaacacgtttaaagtctggtacagcacaa 
aagttaattttaaatatgatttcaaccatcacaatggttggtgtcggaaaagtttacgat 
aacctcatgattgatgttaaagcaaccaatcaaaaactgatcgaccgttcagtgcgtatt 
attcaagaaatatgtgctatcacatatgatgaagcaatggcgttatatcaggtatctgag 
catgatgtgaaagttgcgacagttatgggtatgtgtggcatttctaaggaagaagcaaca 
agacggttattaaacaatggtgacattgttaaacgagcaatcagagatagacaacct 


53. 


ttgcaatacataattcgttatattatgatgactttacaaatacatacagggggtattaat 

ttgaaaaagaaaaacatttattcaattcgtaaactaggtgtaggtattgcatctgtaact 

ttaggtacattacttatatctggtggcgtaacacctgctgcaaatgctgcgcaacacgat 

gaagctcaacaaaatgctttttatcaagtcttaaatatgcctaacttaaatgctgatcaa 

cgcaatggttttatccaaagccttaaagatgatccaagccaaagtgctaacgttttaggt 

gaagctcaaaaacttaatgactctcaagctccaaaagctgatgcgcaacaaaataacttc 

aacaaagatcaacaaagcgccttctatgaaatcttgaacatgcctaacttaaacgaagcg 

caacgtaacggcttcattcaaagtcttaaagacgacccaagccaaagcactaacgtttta 

ggtgaagctaaaaaattaaacgaatctcaagcaccgaaagctgataacaatttcaacaaa 

gaacaacaaaatgctttctatgaaatcttgaatatgcctaacbtaaacgaagaacaacgc 

aatggtttcatccaaagcttaaaagatgacccaagccaaagtgctaacctattgtcagaa 

gctaaaaagttaaatgaatctcaagcaccgaaagcggataacaaattcaacaaagaacaa . 

caaaatgctttctatgaaatcttacatttacctaacttaaacgaagaacaacgcaatggt 

ttcatccaaagcctaaaagatgacccaagccaaagcgctaaccttttagcagaagctaaa 

aagctaaatgatgctcaagcaccaaaagctgacaacaaattcaacaaagaacaacaaaat 

gccccc ua ugaaa t uccacatc cac c taac t caac tgaciy «a 

caaagccttaaagacgatccttcagtgagcaaagaaattttagcagaagctaaaaagcta 
aacgatgctcaagcaccaaaagaggaagacaataacaagcctggcaaagaagacaataac 
aagcctggcaaagaagacaacaacaagcctggtaaagaagacaacaacaagcctggcaaa 
gaagacggcaacaagcctggtaaagaagacaacaaaaaacctggtaaagaagatggcaac 
aagcctggtaaagaagacaacaaaaaacctggtaaagaagacggcaacaagcctggcaaa 
gaagatggcaacaaacctggtaaagaagatggtaacggagtacatgtcgttaaacctggt 
gatacagtaaatgacattgcaaaagcaeiacggcactactgctgacaaaattgctgcagat 
aacaaattagctgataaaaacatgakcaaacctggtcaagaacttgttgttgataagaag 
caaccagcaaaccatgcagatgctaacaaagctcaagcattaccagaaactggtgaagaa 
aatccattcatcggtacaactgtatttggtggattatcattagccttaggtgcagcgtta 
t tagc tggacgtcg tcgcgaac ta 
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54. 


ttggataaaaagtctgagaagcggggcattaaaatgacggtacaaagtgcatatatacat 

attccattttgtgtaagaatatgtacatattgtgatttcaataaatattttatacagaat 

caacctgtagatgagtacttagatgcactaatcacagaaatgtctacagcaaaatatagg 

atcttaaagaccatgtatgtaggtggcggcacaccaacggccctttctattaatcagttg 

gaaagattacttaaagcaatacgtgatacgtttacaatcacaggcgagtatacatttgaa 

gcaaatcctgatgagttaactaaagagaaagtccaactattagagaaatatggagcaaaa 

aggatttcaatgggcgttcaaacattcaagccggagttattgtctgttttaggtagaacg 

cacaatactgaagatatttacacttcggtgttaaatgctaaaaacgcaggtattaaatca 

a t c ag 1 1 1 aga 1 1 taa t g cacc a c c caccgaaac ag acg a u uy aay o u u 

ttagatctagctttagatatggatattcaacatatttcgagttacggcttaatacttgaa 

cctaaaacccaattttataatatgtatagaaaaggcttgctcaaacttcctaatgaggat 

t tagg tgc tgac a tgt a tcag 1 1 gc tga tg tc taaga tagaac aa tc tec 1 1 tcca tcaa 

tacgaaatatctaattttgcattagatggccatgaatcagaacataataaggtttactgg 

tttaatgaggaatattatggatttggagcaggtgcaagtggttatgtagatggtgtgcgt 

tatacgaatatcaatccagtgaatcattatatcaaagctataaataaagaaagtaaagca 

attttagtatcaaataaaccttctttgactgagagaatggaagaagaaatgtttcttggg 

ttgcgtttaaatgaaggtgtgag tag tag tagg ttcaaaaagaagtttgaccaatctatt 

gaaagtgtctttggtcaaacaataaataatttaaaagagaaggaattaattgtagaaaag 

aacgatgtgattgcacttacaaatagagggaaagtcataggtaatgaggtttttgaagct 

ttcctaataaatgat 


55. 


]^IEmNPGDSVDHFFLVHKATQGVTAQGKDYMTLHLQDKSGEIEAKFWTATKNDMATI 
KPEEIVHVKGDI INYRG^FKQMKVNQI RLATTEDQIjKTEQFVDGAPLSPAEIQBEISHYLL 
DIENANIXJRITRHLUCKYQERPyTYPAASSHHHNFASGLSYHVLTMLRIAKSICXJiyPLL 
NKSLLYSGIILHDIGKVRELSGPVATSYTVEGNLLGHISIASDEVVEAARELNIEGEEIM 
LLimMILSHHGKI^YGSPKLPyLKEAEILCYIDNIDARMNMFEKAYKKTDKGQFTDKIFG 
LENRRFYNPESLD 


56. 


MNKHHPKLRSFYSII^TLGVASVIVSTLFLITSQHQAQAAEiron'SDKISENQNl^ 

TQPPKiyrNQTQPATQPAirrAKNyPAADESLKDAIKDPALENKEHDIGPRE 

NETQYYHFFSIKDPADVYYTKKKAEVELDIOTASTWKKFEVYEl^ 

DHAYIRFPVSDGTQELKIVSSTQIDDGEElTT^DYTKLVFAKPIY^fDPSLVKSDTNDAVVT 

NDQSSSVASNQTNTNTSNQNTSTINNANNQPQATTNMSQPAQPKS STNADQAS SQPAHET 

NSNGNTKTOKTNESSNQSDWQQYPPADESLQDAIKNPAIIDKEHTADNWRPIDFQMKl^ 

GERQFYHYASTVEPATVIFTKTGPIIELGLKTASTWKKFEVYBGDKKLPVELVSYDSDXD 

YAYIRFPVSNGTRBVKIVSSIEYGENIHEDYDYTLMVFAQPITKNPDDYVDEETYNLQKIi 

lAPYHKAKTLERQVYELEKLQEKLPEKYKAEYKKKLDQTRVEIJ^QVKSAVTEFENRrrPT 

NDQLTDLQEAHFVVFESEENSESVMDGFVEHPFYTATLNGQKYVVMKTKDDSYWKDLIVE 

GKRVTTVSKDPKNNSRTLIFPYI PDKAVYNAIVKVWANIGYEGQYHVRI INQDINTKDD 

DTSQNNTSEPLNVQTGQEGKVADTDVAENS S TATNPKDASDKADVI EPE S DVVKDADNNI 

DKDVQHDVDHLSDMSDNCmFDKYDLKEMDTQIAKim)RNVDKDA^ 

NKNKDKVIQLNHIADKNI^TGKAAKLDVVKQNYNmDKVTDKKTTEHLPSDIHK^ 

KTKEKAGTPSKENKI,SQSK^ILPKTGETTSSQSWWGLYALLGMLALPIPKPRKESK 


57. 


Msdfnhtdhs ttnhsqtpryrrpkf pwf ktvival iagi igallvlgigkvlns t ilnkd 
Gs tvgttnnkgguqldgqskkf gtvhemiksvsptivgvinmqkas svddllkgksskps 
Eagvgsgviyqinnnsayivtimhvidganeirvqlhnkkqvkaklvgkdavtdiavlki 
Entkgikaigfansskvqtgasvfamgnplglqfansvtsgiisasertidaettggntk 
Vsvlqtdaainpgnsggalvdingnlvginsmkiaatqvegigfaipsnevkvtieqlvk 
Hgkidrpsigiglinlkdipeeereqllitdredgiyvakadsdidlkkgdiiteidgkki 
Kddvdlrsylyenklqpgesvtvtvirdgktkevkvklkqqkeqpkrqsrserqspgqgdr 
dffr 


58. 


VNQQQEKTTTTPTTINPLTGBKVGEGEPTTBVTKEPVDBITQFGGEJEVPQGHKDEFDPNL 
PIDGTEEVPQKPGIKNPETGEVVTPPVDDVTKHGPKAGBPBVTKEEIPFEKKREFNPDLK 
PGEEKVTQEGQTGEKTTTTPTTINPLTGEKVGEGEPTTEVTKBPVDEITQFG6EEVPQGH 
KDEFDPNLPIDGTEEVPGKPGIKWPETGEVVTPPVDDVTKHGPKAGEPEVTKEEIPYETK 
RVLDPTMEPGSPDKVAQKGENGEKTTTTPTTINPLTGEKVGEGEPTTEVTKEPIDEIVNY 
APEIIPHGTREEIDPNLPEGETKVIPGKDGLKDPETQEIIEEPQDEVIIHGAKDDSDADS 
DSDATSDSDADSDSDADSDSDADSDSDSDSDSDSDSDSDADSDSDADSDSDSDSDSDADS 
DSDADSDSDADSDSDADSDSDSDSDSDADSDSDSDSDSDADSDSDADSDSDADSDSDADS 
DSDSDSDSDADSDSDSDSDSDSDADSDSDSDSDADSDSDADSDSDADSDSDADSDSDSDS 
DSDSDSDSDSDSDRDSDADSDSDADSDSDSDSDSDADSDSDSDSDSDADSDSDADSDSDS 
DADSDSDSDSDSDADSDSDADSDSDADSDSDAOSD5DSDSDSDSDSDSDADSDSDADSDS 
DADRDHNDKTDKPNNKELPDTGlTOAQmGTLFGSLFAALGGIJ'LVGRRRiafl^^ 


59, 


MKSLKTVlGMNNKEHIKSVILALLVLMS\An^TYMVWNFS 

PMTAKMDTTITPFQIIHSKNDHPEGTIATVSNVI^LTKPLKNKEVKSV^ 

DUISDFILFDFTYDLPLSTYLGQVLNMNAWPNHFNFNRLVIDHDADDNIVLYAISK^ 

DYVKLrP^TKOT>HFLDAIAAVKKDMQPYTDIIT^IKDTIDRTTHVFAPSKPE 

NTI SVEKMNAILFDDSTIVRS SKSGVTTYNlSnjJTGVANYITOKNEKYHYI^ 

EETI PGTFDFINGHGGFLl^DFRLFSTNNQSGELTyQRFLNGYPTFWKEGSNQIQVTWGE • 

KGVFDYRRSIiRTDVVLNSEDNKSLPKLESVRSSIANNSDINFEKVTNIAIGYEMQDNSD 

HNHIEVQINSELVPRlrJYVEYDGEimrYNDGRLE 
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60. 


MSKROKJ^HDSLANKKTRVRLYKSGKNfrnnCSGIKEIEMFKIMGLPFISHSLVSQDNQSIS 

KKMTGYGLKTTAVIGGAFTVmMUIDQQAFAASDAPLTSELOT^SETVGNQ 

TADSTS\n:'KNSSSVCyrSNSiyrVSSEKSEKVTSTTNSTSNQQEKLTSTSESTSSKNTTSSS 

OTKSVASTSSTEQPINTSTNQSTASNNTSQSTTPSSVNLKKTSTTSTSTAPVKLRTFSRL 

a^STFASAATTTAWANT^TVNKDm*KQYlOTSG^lATyDQSTGIVTLTQDA 

GTRIDSNKSFHFSGKVNLGNKYEGHGNGGDGIGPAFSPGVLGETGI^NGAAVGIGGLSNAF 

GFKLinWOTSKPNSAAKANADPSWAGGGAFGAFVTTDSYGVATTYTSSSTADNAAKLN 

VQPTlOT'FQDFDINYNGDTKVbrrVKYAGQTVmuaiSDWIAKSGTTNFSLSMTA 

LQQVQFtSTPEYTBSAVTQVRYVDVTTGKDIIPPKTYSGNVDQVVTIDNQQSALTAKQYNY 

TSVDSSYASTYl©TNKTVKm*NAGQSVTYYFTDVKAFIWVGNQTIEVGKTMNPI\a^ 

DNGTGTVTimTGLPSGLSYDSATNSIIGTPTKIGQSTVTWSTDQAM^STTTFTINVV 

I7ITAPTVT PIGIXJ S SEVYSPIS PIKI ATQDNSGNAVT^m/TGLPSGLTFDSTNOTI SGTP 

TNIGTSTISIVSTDASGNKTTTTFKYBVTRNSMSDSVSTSGSTQQSQSVSTSKADSQSAS 

TSTSGSIWSTSASTSKSTSVSLSDSVSASKSLSTSESNSVSSSTSTSLVNSQSVSSSMS 

DSASKSTSLSDSISNSSSTEKSESLSTSTSDSLRTSTSLSDSLSMSTSGSLSKSQSLSTS 

ISGSSSTSASLSDSTSNAISTSTSLSBSASTSDSISISNSIANSQSASTSKSDSQSTSIS 

LSTSDSKSMSTSESLSDSTSTSGSVSGSLSIAASQSVSTSTSDSMSTSEIVSDSISTSGS 

LSASDSKSMSVSSSMSTSQSGSTSESLSDSQSTSDSDSKSLSQSTSQSGSTSTSTSTSAS | 

VRTSESQSTSGSMSASQSDSMSISTSFSDSTSDSKSASTASSESISQSASTSTSGSVSTS 

TSLSTSNSERTSTSMSDSTSIiSTSESDSISESTSTSDSISEAISASESTFISLSESNSTS 

DSESQSASAFLSESLSESTSESTSESVSSSTSESTSLSDSTSESGSTSTSLSNSTSGSTS 

ISTSTSISESTSTFKSESVSTSLSMSTSTSLSDSTSLSTSLSDSTSDSKSDSLSTSMSTS 

DSISTSKSDSISTSTSLSGSTSESKSDSTSMSISMSQSTSGSTSTSTSTSLSDSTSTSLS 

LSASMNQSGVDSNSASQSASNSTSTSTSESDSQSTSSYTSQSTSQSESTSTSTSLSDSTS 

ISKSTSQSGSVSTSASLSGSESESDSQSISTSASESTSESASTSLSDSTSTSNSGSASTS 

TSLSNSASASESDLSSTSLSDSTSASMQSSESDSQSTSASLSDSLSTSTSNRMSTIASLS 

TSVSTSESGSTSESTSESDSTSTSLSDSQSTSRSTSAS6SASTSTSTSDSRSTSASTSTS 

MRTSTSDSQSMSLSTSTSTSMSDSTSLSDSVSDSTSDSTSASTSGSMSVSISLSDSTSTS 

TSASEVMSASISDSQSMSESVNDSESVSESNSESDSKSMSGSTSVSDSGSLSVSTSLRKS 

ESVSESSSLSCSQSMSDSVSTSDSSSLSVSTSLRSSESVSESDSIiSDSKSTSGSTSTSTS 

GSLSTSTSLSGSESVSESTSLSDSISMSDSTSTSDSDSLSGSISLSGSTSLSTSDSIiSDS 

KSLSSSQSMSGSESTSTSVSDSQSSSTSNSQFDSMSISASESDSMSTSDSSSISGSNSTS 

TSLSTSDSMSGSVSVSTSTSLSDSrSGSTSVSDSSSTSTSTSLSDSMSQSQSTSTSASGS 

LSTSISTSMSMSASTSSSQSTSVSTSLSTSDSISDSTSISISGSQSTVESESTSDSTSIS 

DSESLSTSDSDSTSTSTSDSTSGSTSTSISESLSTSGSGSTSVSDSTSMSESNSSSVSMS 

QDKSDSTSISDSESVSTSTSTSLSTSDSTSTSESLSTSMSGSQSISDSTSTSMSGSTSTS 

ESNSMHPSDSMSMHHTHSTSTSRLSSEATTSTSESQSTLSATSEVTKHNGTPAQSBKRLP 

DTGDSIKQNGLLGG\^1TLLVGLGLMKRKKKKDENDQDDSQA 


61. 


MPKNKILIYLLSTTLVLPTLVSPTAYAiyPPQKDTTAKTTSHDSKKSl^DETSK^ 
DKADKN^P^SNQDNNDKKFKTIDDSTSDSNNIIDFIYKNLPQTNINQLLTK^ 
TLIQNLFNLNSDISDYEQPRNGEKSTNDSNKNSDNSIKNDTDTQSSKQDK^ 
lOTKPSTSNKQPNSPKPTQPNQSNSQPASDDKANQKSSSKmQSMSDSALDSILDQYSEDA 
KKTQKDYASQSKKDKNEKSOTKNPQLPTQDELiKHKSKPAQSFNNDVNQKDTRATSLF 
PSISl^JDDSGQFNWDSKDTRQFVKSIAKDAHRIGQDNDIYASVMIAQAIL'ESDSGRSAL 
AKSPNPMiFGIKGAFEGNSVPFNTLEADGNQLYSINAGFRKYPSTKESLKDYSDLIKNGI 
DGNRTIYKPTVVKSEADSYKDATSHLSKTYATDPNYAKKUJSIIKHYQLTQFDDERMPDI^ 
KYERSIKDYDDSSDEFKPFREVSDSMPYPHGQCTWYVYNRMKQFGTSISGDLGDAHNl^ 
' RAQ YRDYQVSHTPKRHAAWFE AGQFGADQHYGHVAFVEKVNSDGSI VI SESNVKGLGI I 
SHRTINAAAAEELSYITGK 


62. 


MRKFSRYAFTSMAALTLLSTLSPAALAIDSKNKPANSDIKFEVTQKSDAVKALKELPKSE 

NVKNIYQDYAVTDVKTDKKGFTHYTLQPSVDGVHAPDKEVKVHADKSGKVVLINGOT 

KVKPTNKVTLSia)DAADKAFKAVKIDKI<nCAKNLKDKVIKBNK\mm 

VTPE I SHVJKVKIDAQTGEILEia4KnjVKEAAETGKGKGVLGDTKDININSIIX3GFSL^^ 

HQGKI>SAFSFMQTGQATLITNEDENFVKDEQRAGVDA1^AKQTYDYYKDTFGRESYDN 

QGSPIVSLTHVimGGQDNRNimWIGDmiYGDGDGRTFTSLSGANDWAHELTHG\^ 

ETANLEYKDQSGAI^ESPSDVFGYFVDDEDFriMGEDVyTPGKEGDAIJlSMSNPEQrc 

HMKDYVFTEKDNGGVfflTNSGIPNKAAYlOTQAIGKSKSEQIYYRALTEYLTSNSNFKr^ 

DALYQAAKDLYDEQTAEQVYEAWNEVGVE 


63. 


MKIOIIDYLSNKQNKYSIRRFTVGTTSVIVGATILFGIGNHQAQASEQSNDTTQSSKNNAS 
ADSEKNWmETPQIiNTTANDTSDISAimaSANVDSTTKPMSTQTSNTTT 
PTAIKNQATAAKMQDQTVPQEANSQVDNKTTNnANSIATNSEIiKNSOT 
NAQGTSKPSVRTRAVRSLAVAEPVVN7VADAKGTNVm}KVTASNFKLEKTT 

^^AANFT\m3KVKSGDYFTAKLPDSLTGNGDVDYSNSNNTMPIADIKSTNGD^^^ 

LTKTYTFWTDYVNNKENINGQFSLPIjFTDRAKAPKSGTYDANINIADEMFNNKITYI^^ 

SPIAGIDKPNGANISSQIIGVOTASGQOTYKQTVFVNPKQRVLGrm^VYIKGYQDKIEBS 

SGKVS atdtklrifevnidtsklsdsyyadpndsnlkevtdqfknri yyehpnvas ikfgd 

ITKTYVVLVEGHYDITOiasn^KTQVIQENVDPVTNRDYSIFGWNNEm 
VNPKDPTPGPPVDPEPSPDPEPEPTPDPEPSPDPEPEPSPDPDPDSDSDSDSGSDSDSGS 
DSDSESDSDSDSDSDSDSDSDSESDSDSESDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
' DSDSESDSDSESDSESDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 

LFRKRKQDHKEKA 


64. 


MKKTIMAS SIJ^VALGVTGYAAGTGHQAHAAEVNVDQAHLVDIiAHNJIQDQLNAAPI KDGAY 

dihfvkdgfqynftsngttwswsyeaangqtagfsnvagadyttsynqgsnvqsvsynaq 
ssnsnveavsaptyhejyststtsssvrlskgntagatgssaaqimaqrtgvsastwaaii 
aresngqvnaynpsgasglfqtmpgwgptntvdqqinaavkaykaqglgawgf 


65- 


mggylimkktvtatiataglatiafaghdaqaaeqnnngynsndaqsysytytidaqgny 

HYTVn'GIM^PSQLTQNNTYYYNNYNTYS YNNAS YNNYYira SYQYNIT^ 

GGSGASYSTTSNNVHVTTTAAPSSNGRSISNGYASGSWriYTSGQCTYYVFDRVGGKIGST 

WGNASIWANAAASSGYTVNlSrrPKVGAIMQTTQGYYGHVAYVEGVNSNGS 

agwtsrtisanqagsynfxh 
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66. 


MA!TOKKTTLDITGMTCAACSNRIEKKIJ^LDD\nQAQVNLT^ 

TTOHI^YGVAVETVELDITGMTCAACSSRrEKVIOTMIXSVQNATVK^ 

TDSSvTRIQKIteYDASlKDNNKDQTSRKAEALQHKLIKLI I SAVLSLPLLMLMFVHLF 

NMHIPALFTNPWFQFIIATPVQFIIGWQFYVGAYKNIiRMSGA^ 

YEhnmWLNGSTTQPHLYFETSAVLITLILFGKyLEARAKSQTTNAl/SBLLSLQAKEAM^ 

KDGNEVMIPLNEVHVGOTLIVKPGEKIPVDGKIIKGMTAIDESMLTGBSIPVEIWDD^ 

IGSTMNKNGTITMTATKWGOTAIJa^IIKVVEEAQSSKAPIQRIJ^IISGY 

LLTFIVWITLVTPGTFEPALVASISVLVIACPCALGLATPTSIMVGTGRAAENGILFKGG 

EFVERTHQIiyrrVLDKTGTITlWRPVWDYHGDNQTLQLIATAEKDSEHPIiAEAIVNYAK 

EKQLILTETTTFKAVPGHGIEATIDHHHILVGNRKLMADMDISIiPKHISDDLTHYERDGK 

TAMLIAVNYSLTGIIAVAmVKDHAKDAIKQLHDKGIEVAMLTGDNKNTAQAIAKQVGID 

WIADILFEEKAAQIAlOiQQQGKKVAMVGDGVNDAPALVKADIQIAIGTGTEVAlEAADI 

TILGGDLMLIPKAIYASKATIRNIRQOTiFWAFQYNIAGIPIAALGLLAPWVAGAAMALSS 

VS WTNALRLKKMRLE PRRKDA 


67. 


MFDSIRETIDYAVEI^SFADIMVKEEMELSGKSRDEOTAQMKQNLDVMRDAVIKGTTGD 
GVESVTGYTGHDAAKLRDYWETHHALSGYEMIDAVKGAIATNEVNAAMGIICATPTAGSS 
GTIPGALFKLEKTHDLTEEQMIDPLFTSALFGRWANNASVAGATGGCQAEVGSASAMAA 
AAAVAIFGGSPEASGHAMALAI SISTLLGLVCOPVAGLVEI PCVMRNAIGSGNALI SADLAL 
AGI ESRI PVDEVIEAMDKVGRNLPASLRETGLGGLAGTPTGEAIKRKIFGTAEDMVKNN 


68. 


MKNI^RYGIRKHKLGAASWLGTMIWGMGQDKEAAASEQKTTTVEENGNSATD^^ 

QTTATNVNHIEETQSYNATVTEQPSNATQVTTEEAPKAVQAPQTAQPANIETVKEEVVKE 

EAKPQVKETTQSQDNSGDQRQVDLTPKKATQNQVAETQVEVAQPRTASESKPRVTRSADV 

AEAKEASNAKVETGTDVTSKVTVEIGSIEGH^^^NKVEPHAGQRAVLKYKLKFE^ 

DYPDFTLSNNVNTHGVSTARKVPEIKNGSVV^4ATGBVLEGGKIRYTFTNDIEDKVB 

r PTMT irTnPiCTn;nT^wfiNm'IT<?TLNEEOTSKELDVKYKDGrGNYYANIJJGSIETFE^^ 

RFSHVAFIKPNNGKTTSVTVTGTIJtfKGSNQNGNQPKVRIFEYLGNNEDIAKSV^ 

SKFKEVTSNMSGNI^QNNGSySLNIE^nLDKTYVVHyDGEYU^^GTDBVDFRTQMVGHPEQ 

LYKYYYDRGYTLTWDNGLVLYSNKANGNGKNGPIIQNNKFEYKEDTIKETLTGQYDKin^ 

TTVEEEYDSSTLDIDYHTAIDGGGGYVDGYIETIEETDSSAIDIDYHTAVDSEAGHVGGY 

TESSEESNPIDFEESTHENSKHHAEWEYEEDTNPGGGQVTTESNLVEFDEESTKQIVTG 

AVSDHTTVEDTKEYTTESNLIELVDELPEEHGQAQGPVEBITENNHHISHSGLGTENGHG 

NYDVIEEIEENSHVDIKSELGYEGGQNSGNQSFEEDTEEDKPKYEQGGNIVDIDFDSVPQ 

IHGQNKGNQSFEEDTEKDKPKYEHGGNIIDIDFDSVPHIHGFNKHTEIIEEDTNKDKPSY 

QFGGHNSVDFEEDTLPKVSGQNEGQQTIEEDTTPPIVPPTPPTPEVPSEPETPTPPTPEV 

PSEPETPTPPTPEVPSEPBTPTPPTPEVPAEPGKPVPPAKBEPKKPSKPVEQGKWTPVI 

EINEKVKAVAPTKKPQSKKSELPETGGESSTNKG^^JFGGLFSILGIJa.IiRRN^^ 


69. 


LHIJlENIIVKSlSn^RYGIRKHKLGAASfWLGTMIWGMGQEKEAAASEQNOTTV^ 
TESKASETQTTTNNVNTIDETQSYSATSTEQPSQSTQVTTBEAPKTVQAPKVETSRVDLP 
SEKVADKETTGTQVDIAQPSWSEIKPRMKRSTDWAVAEKEWEETKATGTO 
EEGSBIVGHKQDTIWVNPHNAERWLKYKWKFGEGIKAGDYFDFTLSDNVETHQISTLRK 

VlrE»Xl\.0 liJoy Vf3AJ.\3liiiwJ!>lviXVXVl X.r IVJi I VyC»AJVJJlJi*l^l-'^-lJi-iltlJ' ^IJC X A V 4. v*^v 

EVKLGETTVSKIFNIQYLGGVRDIWGWANGRIDTLNKVDGKFSHFAYMKPI^QSL 

VTGQWKGNKPGWNNPTVKVYKHIGSDDLAESVYAKLDDVSKFEDVTDNMSLDFDT^ 

SLNFNNLDQSKNYVIKYEGYYDSNASJSlLEFQTHLFGYYimYrSNLT^^ 

GDGKDKLKEPIIEHSTPIELEFKSEPPVEKHELTGTIEESNDSKPIDFEYHTAVEGAEGH 

AEGTIETEEDSIHVDFEESTHENSKHHADWEYEEDaTSTPGGGQVriTESNLVEFDEDSTKG 

IVTGAVSDHTTIEDTKEYTTESNLIELVDBLPEEHGQAQGPIEBITENNHHISHSGLGTE 

NGHGNyGVIEEIEENSHVDIKSELGYEGGQNSGNQSFEEDTEEDKPKYEQGCTjrVDIDFD 

SVPQIHGQ^3NGNQSFEEI>TEKDKPKYEQGGNIIDIDFDSVPHIHGF1^TEIIBEI>^NKD 

KPNYQFGGHNSVDFSEDTLPQVSGHNEGQQTIEBDTTPPIVPPTPPTPEVPSEPETPTPP 

TPEVPSEPETPTPPTPEVPTE PGKPI PPAKEEPKKPSKPVEQGKWTPVI EINEKVKAW 

PTKKAQSKKSELPETGGEESTNNGMLFGGLFSILGIALLRRNKKNHKA 


70. 


MQMRDKKGPVlSrKRVDFLSimmySIRKFTVGTASILIGSLimiGTQQEAEAAENNIENP 

TTLKDWQSKEVKIEEVTNKDTAPQGVEAKSEWSl^TIEHEPSVKAEDrSKKEDTP^ 

VADVAEVQPKSSVTHNAETPKVRKARSVDEGSFDITRDSKNWESTPITIQGKEHFEGYG 

SVDIQKKPTDLGVSEVTRFNVGNESNGLIGALQLKmJDFSKDFNFKNmVANNHQSOTTC 

ADGWGPLFSKGNAEEYLTNGGIIiGDKGL\'NSGGFKIDTGYIYTSSMDKTBKQAGQGYRGY 

GAFVKiroSSGNSQlWGENIDKSKTNFLJSnfADiSISTNTSDGKFHGQRLiroVIL 

RAEYAGKTWETSXTDLGLSKNQAYNFLITSSQKWGLNQGINANGWMRTDLKGSEPTFTPE 

A Dlf fT^PPr Tnrif\n?T7'T DT7TrjrT?RK'TrKrPnT.APr;TT7Tr\7T^RF/3nT?{^PK''rTTTPTTiTrMPT.TG^ 

KGEPKEEITKDPrNELTEYGPETIAPGHRDEFDPKLPTGEKEEVPGKPGIKNPETGDWR 
PPVDSVTKYGPVKGDSIVEKEEIPFXKERKFNPDLAPGTEKVTREGQKGEKTITTPTLKN 
PLTGEIISKGESKEEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEBVPGKPGIKN 
PETGDVVRPPVDSVTKYGPVKGDSIVEKEEIPFKKERKFNPDLAPGTEKVTREGQKGEKT 
ITTPTLKNPLTGEIISKGESKEEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEV 
PGKPGIKNPETGDVVRPPVDSVTKYGPVKGDS rVEKEEI PFEKERKFNPDLAPGTEKVTR 
EGQKGEKTITTPTLKNPLTGEI I SKGBSKEEITKDPVNELTEFGGEKI PQGHKDI FDPINFL 
PTDQTEKVPGKPGIKNPDTGKVIEEPVDDVIKHGPKTGTPETKTVE I PFETKREFNPKLQ 
PGEERVKQEGQPGSKTITTPITVNPLTGEKVGEGQPTEEITKQPVDKIVEFGGEKPKDPK 
GPENPEKPSRPTHPSGPVNP^^^GLSKDRAKPNGPVHS^roKNDKVKKSKIAKESVANQEK 
KRAELPKTGLESTOKGLI FSS I IGIAGLMLLARRRKN 


71. 


MKNKYISKLLVGAATITLAIMISNGEAKASENTQQTSTKHQTTQNNYVTDQQKAFYQVLH 
LKGITEEQRNQYIKTLREHPERAQEVFSESLKDSKNPDimVAQQNAFyNVLKNIJNLTEQE 
KNNYIAQIKENPDRSQQVWVESVQSSKAKERQNIENADKAIKDPQDNKAPHDKSAAYEAN 
SKLPKDLRDKN»FRF\^KVSIEKAIVRHDERVKSANDAISKLNEKDSIENRRIJ^QREV^^ 
PMDVKEHLQKQLDALVAQKDAEKKVAPECVEAPQIQSPQIEKPKVESPKVEVPQIQSPKVE 
VPQSKLUSYYQSLKDSPNYGYKYLTDTYKSYKEKYDTAKYYYOTYYKYKGAIDQTVLTVL 
G SGSKS YI QPLKVDDKNG YliAKS Y AQVRNYVTE S I6JTGKVLYTF YQNPTLVKTAIKAQET 
ASSIKNTLSm^SFWK 


72. 


MAWSKEKKRGCIWIETFKAFVIDKDESGKA/TPTFKQLSPTDLPKGDVLIKVHYSGINY 

KDALATQDHNAWKSYPMIPGIDLAGTIVESEAPGFEKGEQVIVTSYDLXSVSHYGGFSEY 

ARVKSEIVIIKLPDTLTLEESMIYGTAGYTAGLAIERLEKVGMNIEDGPVLVRGASGGVGT 

lAVLMUraWYKVIASTGKQDVSDQIJiELGAKBVIDRLPVEDDHKKPIASSTWQAC^ 

GQEGINYVTKRUWSGSIAVIGMTAGNTYTNSVFPHILRGVNILGIDSVFTAMKLRQRVW 

RRLAKDLMPENIiHEIKQVlTFDELPEQLNKVIKHENKGRIVIDFGVDK 


73. 


^^G(LVTATTLTAGIGTALVGQAYHADAAE^^m^MYNYMTQTTTTTT^^ SHS 
Gl^YTAGQCl^tfY\m}KV6GEIGSTWGNANNl>JAAAAQGAGFTVNHTPSKGAILQSSEGPFG 
HVAYVBSVNSDGSVTISEMNYSGGPPSVSSRTISASBAGNYNYIHI 
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74. 


MKKIATATIATAGFATIAIASGNQAHASEQDNYGYNP^roPTSySYTYTIDAQGNYHyTWK 

TNSYRTGGLGASYSTSSNNVQVTTTMAPSSNGRSISSGYTSGIU^ILyTSGQCryY^ 

GKIGSTWGNAStWANAAARAGYTVNOTPKAGAIMQTTQGAYGHVAyVESVNSNGSVRVSE 

MNYGYGPGWTSRTISASQAAGYNFIH 


75. 


MSmroiKKWQKLSTITLIiMAGVITLNGGEFRSVDKHQIAVADTlWQTPDYEKL 
VNYGYDKYDENNPDMKKKFDATEKBATNLLKEMKTESGRKYLWSGAETLETNSSHMTRTY 

TNLNWVTOYEIGTPKSLTimilLLtroQFSNEEKKKFTAPIKTFAPDSDKI 

GGNLVDISKVKLLECIIEEDKDMMKKSIDSFNKVFTXVQDSATGKERNGFYKDGSYIDHQ 

DVPYTGAYGWLLEGI SQMMPMIKBTPFNDKTQNDTTLKSWI DDGFMPIiI YKGEMMDLSR 

GRAISRENETSHSASATVMKSLLRLSDAMDDSTKAKYKKIVKSSVESDSSYKQNDYLNSY 

SDTDKMKSIJfrDNSISKNGLTQQLKIYiroMDRVTYHWKDLDFAFGLSMTSKNVARYESIN 

GENLKGVmTGAGMSYLYNSD\n01YHDNFWVTADMKRLSGTTTLDNEILKDTDDKKSSKTF 

VGGTKVDDQHASIGMDFENQDKTLTAIOCSYFILISroKlWI/STGIKSTDSSKNPVTTIENR 

KANGYTLYTDDKQTTNSDNQENNSVFLESTDTKKNIGYHFLNKPKITVKKESHTGKW^ 

NKSQKin'QKTDEYYEVTQKHSNSDNKYGYVLYPGLSKDVFKTKKDEVTVVKQEDDFHVVK 

DNESVWAGVNYSNSTQTFDIWTKVEVKAKGMFILKKKDDNTYECSFYNPESTNSASDIB 

SKI SMTG YSITNKNTSTSNESGVHFELTK 


76. 


MTTOLKQFLYIALVCGVIAGLGAPLHIPQYPSMTIPRIVAILGIISAtlLTFKDKQISASLK 
FSALLINVLPLCGTFVASN 


77. 


VSRBldSYHWFKKMLLSTSIIiILSSSSLGIATHTVEAKDNIMSEKPa-rNIjNHNITSPSWS 

EMN^mETGTPHESNQTGNEGTGSNSRDANPDSNNVKPDSNNQNPSTDSKPDPKNQNPSP^^ 

PKPDPDNPKPKPDPKPDPDKPKPNPDPKPDPDNPKPNPDPKPDPDKPKPNPDPKPDPDKP 

KPNPNPKPDPNKPNPNPSPDPDQPGDSNHSGGSKNGGTWNPNASDGSNQGQWQPWGNQGN 

SQNPTGNDFVSQRFLAIiANGAYKYWPYIIjNQII5KLGia)YGEVTDEDIYWIIRKQI^ 

YLNGLQQQSNYFRFQYFNPLKSERYYRNLDEQVLALITGEIGSMPDLKKPEDKPDSKQRS 

FEPHEKDDFTVVKKQEDNKKSASTAySKSWLAIVCSMM\A;PSIMLFLP\«attJKKKN!^ 

QRR 


78. 


hCa^KKRVLIASSLSCAILLLSAATTQANSAFJOJSQDQrJKKEHVDKSQQKDKRN^ 
STAPDDIGKNGKITKRTETVYDEKTOILQlOTiQFDFIDDPTYDKlWLLVKKQGSIHSNLKF 
ESHKEEIOISIWLKYPSEyHVDFQVKRNRKTEIIJJQLPKNKISTAKVDSTPSYSSGGKFDS 
TKGIGRTSSNSYSKTISYNQQimiTIASGramNWHVHWSVIANDLKYGGEVKNI^ 

YRMTRIATVENPELSFASKYRYPALVRSGFNPEFLTYLSNEKSNEKTQFEVTYTRNQDIL 
KmPGIHYAPPILEKNIO^GORLIVTYEVD^r/KNKTVKVVDKYSDDC^ 


79. 


MYTRTATTSDSQKNITQSLQFNFLTEPNYDKETVFIKAKGTIGSGLRILDPNQYX^STLR 
WPGSYSVSIQNVDDNNNTNVTDPAPKNQDBSREVKYTYGYKTGGDFSINRGGLTGN 
SNYSBTI SYQQ PS YHTIiDQSTSHKGVGWKVEAHLIKNMGHDHTRQLTNDSDNRTKSEIF 
SLTRNG^^^WAKDNFTPIa3KMPVTVSEGFNPEFLAVMSHDKKDKGKSQFVVHYKRS^ro 
IDWimHGFWGY\iJSGBNHVDKKEEKLSALYEVDt>nCTH3WKFVKV^^ 


80. 


VVKFMNYPNGKPYRKNSAIDGQKKTAAFSNIBYGGRGMSLEKDIEHSNTFYLKSDIAVIH 
KKPTPVQIVNVNYPKRSKAVINEAYFRTPSTTDYNGVyQGYYIDFEAKETmeT 
IHDHQVEHl^AYQQKGIVFLMIRFKTLDEVYLLPYSKFEVFWKRYia)NrKXSITVDEIR 
KNGYHIPYQYQPRLDYLKAVDKLILDESEDRV 


81. 


VlOTKAALHGDVKLQlTOKDHAKQTVSQrJfflLNNAQKHMEOT 

ALDQLMDALQQSIADKDATRASSAYVNAEPNKKQS YBEAVQNAES I lAGLNNPTINKGNV 

SSATQAVISSKNALDGVERLAQDKQTAGNSLNHLDQLTPAQQQALENQINNATTRGEVAQ 

lO^TEAQAI^QAMEALRNSIQDQQQTEAGSKFINEDKPQKDAYQAAVQNAKDLINQTNNPT 

LDKAQVSQLTQAVNQAKDNLHGDQKLADDKQKAVTDriNQLNGLNNPQRQ.ALESQINNAAT 

RGEVAQKLAEAKALDQAMQALRNSIQDQQQTESGSKFUJEDKPQKDAYQAAVQNAKDLIW 

QTGWPTLDKSQVEQLTQAVTTAKDNLHGDQKIJUUXJQQAVTTVimLPNLJ!^ 

INAAPTRTEWlQHVQTATELimMETLKNKVDQVKTDKAQPNYTEAST^^ 

AESITDPTKKSSNANKDAVDQVLTKLQEKENELNGNERVAEAKTQAKQTIDQLTHLNADQI 

ATAKQNIDQATKLQPIAELVDQATQLNQSMDQLQQAVNEHANVEQTVDYTQADSDKQNAY 

KQAIADAENVLKQNANKQQVDQALQNILNAKQALNGDERVAIJUCTNGKHDII^ 

QQDGFKGRIDQSKDIJNQIQQIVDEAKAIlNRA^IDQLSQEITDNEGRTKGSTNYVNADTQVK 

QVYDETVTOKAKQAIJDKSTGQNMAKQSaKIiSIDAVTAAKKALNGEERr^^ 

LTHIiimAQRQUU:QQINNAETLNKASRAINEtATKIjDNAMGAVQQY^ DEQHLGVI S STNYI 

NADDIinJKAlTroNAIANAAHEI^KVQGNAIAKAEAEQLKQNIIDAQNALNGDQMiAN;^ 

ANAFVNSLNGLNQQQQDLMiKAIlWADWSDVTDIVmQIDLlTOAMBTLK^ 

EQTVl^QNADDNAKTNFDDAKRLANTLLNSDOTlWl^roI^K3AIQAV^^ 

AKDKAI OSINQALANKLKEI EASNATDQDKLI AKNKAEELANS IINNnjKATSNQAVSQV 

QTAGNHAI EQVHANEI PKAKIDAEJKDVDKQVQALIDEIDRNPl^TDKEKQALKDRI^ 

QQGHNGINNAMTKEEIEQAKAQLAQALQDIKDLVKAKEDAKQDVDKQVQALIDEIDQNPN 

LTDKEKQALKDRINQILQQGHXDIXNAMTKEAIEQAKERLAQALQDIKDLVKAKEDAKND 

IDKRVQALIDEIDQNPNLTDKEKQALKDRINQILQQGHNDINNALTKEEIEQAKAQLAQA 

LQD IKDLVKAKED7VKNAI KALANAKRDQ I NSNPDLTPEQKAKALKEI DEIAEKRALQNVEN 

AQTIDQLm^GIiNLGLDDIRNTHVVJEVDEQPAVNEIFEATPEQILVNGELIVHRDDIITEQ 

DILAHINLlDQLSAEVIDTPSTATISDSLTAK\mVTLLDGSKVIVWPVKVVEKELSVVK 

QQAIESIENAAQQKINEimSVTLTLEQKEAAIAEVNKLKQQAIDHVNNAPDVHSVEEIQ 

QQEQAHIEQPNPEQFTIEQAKSNAIKSIEDAIQHMIDEIKARTDLTDKEKQEAIAKLNQL 

KEQAIQAI ORAQS IDEI SEQLEQFKAQMKAAWPTAKELAKRKQBAI SRIKDF SNEKDSTS I - 

RNSEIGTADEKQAAMNQINEIVLETIRDINNAHTLQQVBAALNNGIARISAVQIVTSDRA 

KQSSSTGNESNSHLTIGYGTANHPFNSSTIGHKKKLDEDDDIDPLHMRHPSNNFGNVIKN 

AIGWGISGLLASFl^FIAKRRRKEDEEEELEIRDNNKDSIKETLDDTKHLPLLFAKRRR 

KEDBEDVTVEEKDSLNNGESLDKVKHTPFFLPlO^RRKEDEEDVEVTNEtn'DEKVLK^ 

SPLI.FAKRRja3KBEDVETTTSIESKDEDVPLI*LAiaaaffQKDWQSKDKKSASKOT 

KKKKKKAKKNRK 



wo 02/059148 



PCT/EP02/00546 



- 28 - 



82. 


r^NOEVKNKIFSIUCITFATALFIFVAITLYRELSGINFKDTLVEFSKINRMSLVLLFIGG 
GASLVILS^^lfDVILSRALK^mISU3KVLRVS\^[INA^ 

HDKKKLVHFISLIIilSMLTGLSLLSLLIVFHVFDASLlLDKITWVR^-JVLYWSPFLPLFI 
lYSMVRPPDKNNRFVGLYCTLVSCVBWLAAAVVLYFCGVIVDAHVSFMSFIAIFIIAALS 
GLVSFIPQGFQAFDLWLLGPKTLGVPEEKVLLMLLIiYRFAYYFVPVIIALILSSFEFGT 
SAKKYIEGSKyFIPAKDVTSFLMSYQKDIIAKIPSLSIAILVFPTSMIFPVNNLTIVYDA 
LYIX3^mTYYILIAIHTSACLLLLIJ^GIYKQSRRAIIFAMISILLITVATFFTYASYI 
LITWLAIIFVLLIVAFRRARRLKRPVRMRNIVAMLLFSLFILYVNHIFIAGTLYALDIYT 
lEMHTSVLRYYFWLTILIIAIIIGMIAWIiFDYQFSKVRISSKIEDCEEIINQYGGNYLSH 
LIYSGDKQFFTNENKTAFLMYRYKASSLWLGDPLGDENAFDELLEAFYNYAEYLGYDVI 
FYQ\n'DQHMPLYHNFGNQFFKLGEEAIIDLTQFSTSGKKRRGFRATLNKFDELNISFEII 
BPPFSTEFINELQHVSDLlVLDNRQEMHFSVGEFNEBYLSKAPIGVMRNEENEVIAFCStiM 
PTYFNDAISVDLIRWLPELDLPLM1X3LYLH>ILLWSKEQGYTKFKMGMATLSNVGQLHYSY 
LRERLAGRVFEHFNGLYRFQGLRRYKSKYNPNWEPRFLVYRKDNSLWESLSKVMRVIRHK 


83. 


MVALTLVQSAVTAHQVQAAETTQDQTTNKim*DSNKVKATTEQi^^ 

Y0DPAIVQPKTA^IMCTGNAQVSQKVDTAQ^7KIGIy^RANQSATTN^ 

TNVTNAGYSLVDDEDDNSENQiNPELIKSAAKPAALBTQrtCTAAPKAATTSAPKAKTEAT 

PKVTTFSASAQPRSVAATPKTSLPKYKPQWSSIlTOYIRKmLKAPKIEEDYTSYFPKYA 

YRNGVGRPEGI WHDTANDRSTINGEI SYl-lKNNYQNAFVHAFVDGDRI lETAPTDYLSWG 

VGAVGNPRFINVEIVHTHDYASFARSMlimADYAATQLQYYGLKPDSAEYDGNGTVW™ 

AVSKYLGGTDHADPHGYLRSHNYSYDQLYDLINEKYLIKMGKVAPWGTQSTTTPTTPSKP 

TTPSKPSTGKLTVAANNGVAQIKPTNSGLYTTVYDKTGKATNEVQKTFAVSKTATLGNQK 

F YLVQDYNSGI^JKFGWVKEGDWYNTAKS PVNVNQS YS IKPGTKLYTVPWGTSKQVAGSVS 

GSGNQTFKASKQQQIDKSIYLYGSVNGKSGWSKAYLVDTAKPTPTPTPKPSTPTTNNKL 

TVSSI^6VAQIWAKN^«3LFTTVYDKTGKPTK£VQKTFAVTKEASIX3GI^YL^^ 

LIGimOGDVIYNNAKSPVNWIQTYTVKPGTKLYSVPWGTYKQEAGAVSGTGNQTFKATK 

QQQIDKSIYLFGTVNGKSGWVSKAYIAVPAAPKKAVAQPKTAVKAYTVTKPQTTQTVSKI 

AQVKPNKTOIRASVYEKTAKNGAKYADRTFYVTTKERAHGMBTYVLLW^ 

KDIJ^QNI^KEVKTTQKYTVNKSNNGLSMVPWGTKNQVILTGIMIAQGTFNATK^^ 

DVYLYGTINNRTGWVmKDLTAPTAVKPTTSAAKDYNYTYVIKNGNGYYYWPNSDTAKY 

SLKAFNEQPFAVVKEQVINGQTWYYGKLSNGKLAWIKSTDLAKELIKYNQTGMALNQVAQ 

IQAGLQYKPQVQRVPGKOTGANFNDVKHAMDTKRIiAQDPALKYQFLRLDQPQNISIDKIN 

QFLKGKGVLENQGAAFNKAAQMYGINEVnrLISHAIXETGNGTSQLAKGAIWN^ 

NTKYHNVFGIAAYDNDPLREGIKYAKQAGWmVSKAIVGGAKFIGNSYVKAGQNTLYKMR 

WNPAHPGTHQYATDVDWANINAKIIKGYYDKIGBVGKYFDIPOYK 


84. 


MKGKFLKVSSLFVATLTTATLVSSPAANALSSKAMDNHPQQTQSSKQQTPKIQKGGNLKP 

LEQREHAfn/ILPNITORHQITDTTNGHYAPVTYIQVEAPTGTFIASGVWGKDTLLTN^^ 

VDATHGDPHALKAFPSAINQDKYPNGGFTAEQITKYSDEGDLAIVKFSPNEQHKHIGEVV 

KPATMSNNADTQVNQNITVTGYPGDKPVATMWESKGKITYLKGEAMQYDLSTTGGNSGSP 

VFNEKNBVIGIHWXGVPNEFNGAWINENVRNFLKQNIEDIHFATMT^ 

LITLTTOMNQITIiTTLTTLI IQTMAIXII QTIQMQLW 


85. 


MQKKVIAAIIGTSAISAVAATQANAATTHT\«PGESWAISNKYGISIAKLKSLN^ 

LIFPNQVLKVSGSSNSTSNSSRPSTNSGGGSYYTVQAGDSLSLIASKYGTTYQNIMRLNG 

LNNFFIYPGQKLKVSGTASSSNAASNSSRPSTNSGGGSYYTVQAGDSLSLIASKYGTTYQ 

KIMSLNGIJNl^FIYPGQKLKVTGmSTNSGSATTTimGYOTPWSHQI^ 

NRRAEIGKGISTYWWNANNWDNAAAADGYTIDNRPTVGSIAQTDVG^ 

GSILVSEMN!i''SAAPGILTYRTVPAYQVWN3t'RYIH 


86. 


MNNKXTATNRKGMIPNRLI^SIRKYSVGTASILVGTTLIFGLSGHEAKAAEHTNGELNQ 

SKtJETTAPSENKTTKKVDSRQLKDNTQTATADQPKVTMSDSATVKETSSNMQSPQNATAN 

QSTTKTSNVTTNDKSSTTYSlSrETDKSNLTQAKDVSTTPKTTTIKPRTLtn^ 

QGTNVNDKWPSNIDIAIDKQHVNQTTGKTEFIVATSSDVLKLKANYTIDDSVKEGDTFTF 

KYGQYFRPGSVRLPSQTQNLYNAQGNIIAKGIYDSTTimTyTFTl>rm)QYTISI\mGSF 

VAFAKRKNATTDKTAYKMEVTLGNOTYSEEIIVDYGNKKAQPLISSTNYINl^ 

AYVNQPKlOTTKQTFVTNIiTGYKFNPNAKNFKIYBVTDQNQFVDSFTPDTSKLK^^ 

DVI YSNDNKTATVDLMKGQTS SNKQYI IQQVAYPDNSSTDNGKIDYTLDTDKTKYSWSNS 

YSNVNGSSTANGDQKKYNIiQDYVl>mDTNKDGKQDANEKGIKGVYVILKDSNGKELDRTTT 

DENGKYQPTGLSNGTYSVEFSTPAGYTPTTANVGTDDAVDSIX3LTTTGVIKDADNMTLDS 

GFYKTPKYSIXSDYWYDSNKDGKQDSTEKGlKGNTOm^QNEKGEVIGTTETDENGKYRFD 

NLDSGKYKVIFEKPAGLTQTGTimiSDDia)AIXX3E\n3VTITDHDDFTrjDNGYYEEETSDS 

DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 

DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 

DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDNDSDSDSDSDSDAGKHTPAKPMSTV 

KDQHKTAKALPETGSENNNSNNGTLFGGLFAALGSLLLFGRRKKQIIK 


87. 


MDIWSEEYKQEVLIKDWMLAARILLESGABGTRVEDTOTRIAKKLGYSESNSFVTjNTVI 
QFTLKSESPPRIFRITSRDTNLIKISQANKISRQITNNEISLAEAKTQIiEKIYVAKRDSS 
LPFKGFAAAMIAMSFLYLQGGRLIDVLTAILAGSLGYLVTEILDRKLHAQFIPEFIGSLV 
IGIIAVIGHTLIPTGDLATIIIAAVMPIVPGVLITNAIQDLFGGHMLMPTTKSLEALVTA 
FGIGAGVGSVIflLV 


88. 


VIAIMNl/IIDERKENAMTFNKVLLSWIVILIITTSIYLFfrJQIXSDIND^^ 
RLLEALLTGMILTVAGLIFQTVrjJJNALADSFTLGLASGATPGSGLALFLGLTTLWIPVFS 
ITFSLITLITVLVITSVLSQGYPVRILILSGLMIGALFNSLLYFLILLKPRKLNTIANYIi 
FGGFGDAEYSNVSI lAITFIIALFGIFI ILNQLKLLQLGBLKSQSLQLNVQLITYIALCI 
ASMIT AINVA YVG I IGF I GMVI PQL IRKWQl\JKQ S LGRQLALNIVTGGQIMVMADFIGSHI 
I/orVyir'Aoli J-AJjlCaiPVLir il>UjloUbra\JUrl 


89. 


MKKIJ^AITATSGAAAFLTHHDAQASTQHTVQSGESLWSIAQKYNTSVESIKQNNQLDNN 
LVFPGQV I S VGGSDAQNTSNTSPQ AG S AS S HTVQ AGESIM I ASRYGVS VDQLMAANNLR 
G^iXTMPNQTDQI PNGGSGGTTPTATTGSNGNAS S FNHQNLYTAGQCTWYVFDRRAQ AG S P 
I STYWSDAKYWAGNAANDQYQVNNTPS VG S IMQSTPG PYGHVAYVERVNGDGS I L I S EI<N 
YTYGPmiNYRTIPASEVSSYAFIH 


90- 


MPDSITIIDEKKVIDVVLIAGRILLESGAETYRVEDTMNRIAHSYGLHNTYSFVSSTAII 
FSLNDRTSTRLIRVQERTTDLEKIALTNSLSRKISNKELTIDEAKSEFIHLQHASLQYSF 
LTNFFAAAIACGFFLFMFGGVASDCWIAVIAGGSAFLTFSFVQRYIQIKFFSEFVAAAW 
ISIAATFTKLGIATNQDIITIASVMPLVPGILITNAIRDLLAGELLAGMSRGVEAALTAF 
AIGAGVAIVLLII 
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91, 


MGFLSKIIilXSNNKEIKQLGKLADKVIALEEKTAILTDEEIRNKTKQF^ 
NDYLDKILPEU^YALVREGSKRVFlOTPYKVQIMGGIAIHKGDIAEMRTQEGKTLTA'mPT 

YliNALAGRGVHVITVNEYLSSVQSEEMAEIiYNFUSLTVGLNLNSKT^ 

STNNELGFDYLRDNMVNYSEDRVMRPLHFAIIDEVDSILIDEARTPLIISGEAEKSTSLY 

TQANVFAKMLKQDEDYKYDBKTKAVHLTEQGADKABRMFKVBNLYDVQNVD^ 

RAHVTLQRDVDYMWDGEVLIVDQFTGRTMPGRRFSBGLHQAIEAKEGVQIQNESKTMAS 

ITFQNYFRMYNKIAGMTGTAKTEEEEFRNIYNMTVTQIPTNKPVQRNDKSDLIYISQKGK 

FDAWEDVVEKHKAGQPVLLGTVAVETSEYISNLLKKRGIRHDVLNAKNHEREAEIVAGA 

GQKGAVTIATNMAGRGTDIKLGEGVEELGGLAVIGTERHESRRIDDQLRGRSGRQGDKGD 

SRFYLSLQDELMIRFGSERLQKMMSRLGIJ)DSTPIESKMVSRAVESAQiaiVEGNl^DARK 

RILEYDEVLRKQREIIYNERNSIIDEEDSSQWDAMLRSTLQRSINYYINTADDEPEYQP 

F IDYINDIFLQEGDITEDDIKGKDAEDIFEVW7AKIEAAYQSQKDI LEEQMNEFERMI LL 

RS I DSHWTDHI DTMDQLRQGI HLRSYAQQNPLRDYQNEGHELFDIMMQNI EEDTCKFILK 

SWQVEDNIEREKTTEFGEAKHVSAEDGKEKVKPKPIVKGDQVGRNDDCPCGSGKKFKNC 

HGK 


92. 


MRESMSNQNYDYNKNEDGSKKKMSTTAKOTSIATVLLLLGGLVFAIFAY>roHSNKAKERM 
LNEQKQEQKEKRQKENAEKERKKKQQEEKEQNELDSQANQYQQLPQQNQYQYVPPQQQAP 
TKQRPAK£ENDDKASKDESKDKDDKASQDKSDDNQKKTDrJK!KQPAQPKPQPQQFPPKPNN 
NQQNNQSNQQAKPQAPQQNSQSTTNKQNNANDK 


93. 


MNMKKKEKHAIRKKSIGVASV^VGTLIGFGLLSSKEADASENSVTQSDSASNESKSNDSS 

SVSAAPKTDDTNVSDTKTSSOTNNGETSVAQNPAQQETTQSSSTNATTEETPVTGEATTT 

TTNQANTPATTQS SNTNAEELVNQTSNETTSNDTNTVS S VNSPQNSTNAENVSTTQDTST 

EATPSmESAPQSTDASNKDVVNQAVNTSAPRMRAFSLAAVAADAPAAGTDITNQLTNVT 

VGIDSGTTVYPHQAGYVKLNYGFSVPNSAVKGOTFKITVPKEIJ^GVTSTAKVPPIMAG 

DQVIiANGSaDSDGNVIYTFTDYVOTKDDVKATLTMPAYIDPENVKKTGNVT^ 

AIJKTVLVDYEKYGKFYNLSIKGTIDQIDKTNNITRQTIYVNPSGDNVIAPVLTGIS^ 

DSNALIDQQNTSIKVYKITONAADLSESYFVNPENFEDVTNSVOTTFPNPNQYKVEFNTPD 

DQITTPYIVVVNGHIDPNSKGDLALRSTLYGYNSNIIWRSMSWDNEVAFNNGSGSGDGID 

KPWPEQPDEP6EIEPIPEDSDSDPGSDSGSDSNSDSGSDSGSDSTSDSGSDSASDSDSA 

SDSDSASDSDSASDSDSASDSDSDNDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 

SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 

SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSASDSDSDSDSDSD 

SDSDSDSDSDSDSDSDSDSDSDSDSDSESDSDSESDSDSDSDSDSDSDSDSDSDSDSASD 

SDSGSDSDSSSDSDSESDSNSDSESGSNNNVVPPNSPKNGTNASNKNEAKDSKEPLPDTG 

SE:DEAKTSI<It\rGLl>ASIGSLLLFRRKKE£2KDKK 


94. 


MNSNHAKASVTESVDKKFVVPESGI^^CIIPAYI)EFKNSPKVNVSNLTDNKNFVA£f^ 
KIADS SAASKIVDKNFWPESKLGmVPErnCBIimRVNVATNNPASQQVDKH 
KRFITQNKVimHFITTQTHYKKVrTSYKSTHVinmVimAKDSINKHFIW • 
SQSLI I KHHFAVPGYHAHKFVTPGHASIKINHFCWPQINSFKVIPPYGHNSHRMHVPSF 
QNOTTATHQNAKVNKAYDYKYFYSYKVVKGVKKYFSFSQSNGYKIGKPSIJ!3IKN\^ 
VP SYS PTHYVPEFKGSLPAPRV 


95. 


LEHTI^^Kr(mTIAKTSI^aLLTTGAIT\m^SVKAEKIQSTKVDKVPTLKAERLA^a 

AGANS ATTQAANTRQERTPKLEKAPNTNEEKTSASKI EKISQPKQBEQKTLNI SATPAPK 

QEQSQTTTBSTTPKTKVTTPPSTNTPQPMQSTKSDTPQSPTIKQAQTDMTPKYEDLRAYY 

TKPSFEFEKQFGFMLKPWTTVRFMIWIPNRFIYKIALVGKDEKKYKDGPYDmDWI^ 

DNKYQLIOCYSVGGITKTNSKKVNHKVELSITKKDNQGMISRDVSBYMITK^ 

KLRKQLIEKHNLYGl^GSGTIVIKI^KNGGKYTFELHKKLQEHRMAGTNIDNIEVNIK 




MTTIKTS^^^FPRLGRKREWKKAIESYWAKKISKEELDQTLTDLHKENLLLQKYYH^ 
PVGDFSLYDHILDTSLLFNI I PERFQGRTIDDDLLFDI ARGNKDHVASALI KWFNTNYHY 
IVPEWDNVEPKVSRW/LLDRFKYAQSXJ^VNMIPVIVQPITFVKLSKGGHQTra 
PLYKEVPESLIDAQABYIQVDEPILVTDDSESYENITREAYDYFEKAGVAKKLVIQTYFE 
RAHLKFLSSLPVGGIGLDFVHDNG YWLKQIEAGDFDKSKTLYAGI IDGRN\At7ASDIEAKK 
VLIDKLLAHTNBLVIQPSSSLLHVPVSLDDETLDTSVGEGLSFATEKLDELDALRRLFNQ 
NDSVKYDKLKARYERFQNQSFKNLDYDFESVRTSRQSPFAQRIEQQQKRLNLPDLPT^ 
GSFPQSREVRKYRADWKWKill TDE AYETFLKNEI AR^-JI KI QED IGLDVLVHGEFERNDMV 
EFFGEKLQGFLVTKFGWVQSYGSRAVKPPIIYGDVKOTAPLTVDETVYAQSLTDKPVKGM 

ltgpvtilnwsfervdlprkwqdqialajl^evi^baagik^iqvdepalregl 
eyheqylkdavlsfklatssvrdetqihthmcysqfgqi ihaihdldadvi sietsrshg 

DLIKDFEDINYDIX3IGLGVYDIHSPRIPTKEEITTAINRSLQQIDRSLFlr?VNPDCGLKTR 

KEEEVKDALTVLVNAl^KAKRQE 


97. 


msdtyksylvavlcftvlaivlmpflyfttawsiagfasiatfifykeyfyee 


98. 


MLRGQEERKYSIRKYS IGWS VLAATMFWS SHEAQASEKTSTNAAAQKETLNQPGEQGN 

ajtshqmqsgkqldd^mkengksgtvtegkdtlqs skhqstqnskti rikjndnqvkqdse 
rqgskqshqnl^t^3otbrqndqvqlf^hhaerngsqsttsqsm5vdksqpsipaqkvipnh 
dkaaptsttppsndktapkstkaqdattdkhpnqqdthqpahqiidakqddtvrqseqkp 

QVGDLSKHIDGQNSPEKPTDKJra^NKQLIKDALQAPKTTRSTTNAAADAKKVRPLKANQVQ 
PLNKYPVVFVHGFLGLVGDmPALYPNYWGGNKFKVIEELRKQGYNVHQASVSAFGSNYD 

ravelyyyikggrvdygaahaakygherygktykgimpnwepgkkvhlvghsmggqtirl 
meeplrngnkeeiayhkahggeisplftgghn^imvasittlatphngsqaadkfgnteav 
rkimfaiotfmgnkysnidlgltqwgfkqlpnesyidyikrvskskiwtsddnaaydltl 

IX3SAKLNNMTS^!NPNITYTTYTGVSSHTGPLGYENPDLGTFFLMATTSRIIGHDAREEfr^l 
KNDGWPVI S SLHPSNQPFVNVTNDE PATRRG I WQVKP 1 1 QGWD 


99. 


MIHLIKGKMHHTVLCIHlmGVAli^INQYHSNAQQPSAWRFFVYSLVGILCFFIPFTINGN 
NTI FVDHVHLAI RS I IG PLMP YVALIMILIGTALP I VRRTFMTS I TNLVITLFKVAGAMI 
GIMYVFKIGPSILPKANyGPFLFEKLMMPLSILIPVGAIALSLLVGYGLLEFVGVYMEPI 
MRPIFKTPGKSAVDAVASFVGSYSLGLLITNRVYKQGMYNKREATIIATGFSTVSATFMI 
IVAKTLGLMPHWNLYFWITLVITFWTAITAWLPPISNESTEYYNGQEGEQBVAIEGSRL 
KTAYAEAtlKQNALTPSLVKNVWDNLKDGLEMTVGILPSILSIGFLGLIVANYTPFIDWLG 
YIFYPFIYIFPIADQALIaAKASAISIVEMFLPSLLVTKAAMSTKFWGWSVSAIIFFSA 
LVPCILATEIKIPVWKIiII IWFLRVALSliLITIPVALLIFG 


100. 


MVItlKKTILLTMTTLTLFSMSPNSAQAYTNDSKTLEEAKKAHPrmQFKVNKOTG 
DKNlSr^P^^^QNQSRTNDNHQHANQRDLNl^QYHSSLSGQYTHI 

PLTPAIPNVEDNDDEIJKrNAFSKDNKGLITGIDLDELYDELQIAEFNDKAKTADGKPLALG 
NGKI IDQPLITSKNNLYTAGQCTWYVFDKRAKDGHTI STFVrcDAKNWAGQASSNGFKVDR 
HPTRGSILQTWGPFGHVAYVBKVNIDGSILISEMNWIGEYIVSSRTISASEVSSYWYIH 
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101. 


^!EVSS^IKPYIQLVVFKQWLQYILLVTTIVIALVLIGIGYRVAHDNFKIPITXQDLDQTOA 

SKSFVNKIKQSDYVTIKK\roEDBSYIEDDVTKKEAILSMQIPKGFSQKLKE^ 

YGRDDPIQQIAVEIVSSSLYEQQIPNIIYEHLEDMKQHQSIDAINKSYHKHTPESKIKFV 

SLTKQAQHSISISLIFAVILFVSAVQWLHYRLNQQAALQRLSQYHLSRFKLYSTYVMTH 

TILLLLVLLAVSLYLSQPLSLIFYLKSLLLILIYEIQIVPILPHIQTISHRLFMTFIYAL 

AMGIVYLIIFM 


102. 


MIEVTEMNPFDIHKIimGIPLSVQRKLWLRNFMQAFFVVFFVYMAMYLiKWN^WUV 

LKEBIQLSTLELGYIGLAFSITYGLGKTLLGYFVDGRNTKRIISFLLILSAITVLIMGFV 

LSYFGSVMGLLIVLWGLNGVFQSVGGPASYSTISRWAPRTKRGRYU3FWNTSHNIGGAIA 

GGVALWGANVFFHGNVIGMFIFPSVIALLrGIATLFIGKDDPBELGWNRAEEKUEEPVDK 

ENIDSQGMTKlflEIFKKYILGNPVIWILCVSNVFVYIVRIGIDNWAPLYVSEHLHFSKGDA 

VNTIFYFEIGALVASLLWGYVSDLLKGRRAIVAIGCMFMITFWLFYTNATSVMMVNISL 

PALGALIFGPQIiLIGVSLTGFVPKNAISVANGMTGSFAYLFGDSMAKVGLAAIADPTRNG 

LNIFGYTLSGWTDVFIVFYVALFLGMILLGIVAFYEEKKIRSLKI 


103. 


MTKKKNILKAIGI YSF lAMMFVI I LYPLLWTFGI SLNPCTNLYGAKMI PDNATFKNYAFL 
LFDDSSQYLTWYKNTLIVASANAIiFSVIFVTLTAYAFSRYRFVGRKYGLITFLILQMFPV 
LMAMVAIYILLNTIGLLDSLFGLTLVYIGGSIPMNAFLVKGYFDTIPKELDESAKIDGAG 
HMRIFLQIMLPLAKPILAWALFNFKGPFMDFILPKIIiLRSPEKFTLAVGIJTJFINDKYA 
NNFTVFAAGAIMIAVPIAIVFLFLQRYLVSGLTTGATKQ 


104. 


^IKENSTTEARI^T^!HLDEMTVEEALI'I^II«KEDQQVPU^VRKAIPQLTKVI^ 

GGJUilYIGAGTSGRLGVLDAAECVPTFWTDPHEIIGIIAGGQHAMTMAVEGAEDKKKIJ^ 

EDLKNIDLTSKDVVIGIAASGKTPYVIGGLTFANTIGATWSlSCaiEHAVISEIAQYPVE 

VKVGPEVLTGSTRLKSGTAQKLILNMISTITMVGVGKVYDNLMIDVKATO^QKLIDRSTO 

IQEICAITYDEAMALYQVSEHDVKVATVMGl^CGISKBEATRRLim^GDIVKRAIRDRQP 


105. 


LQYIIRYnmTLQIHTGGINLKKKNIYSIRKLGVGIASVTLGTLi:.ISGGVTPAANAAQHD 
EAQQNAFYQVLNMPNLNADQRNGFIQSIiKDDPSQSANVLGEAQKUroSQAPKADAQQi^ 
NKDQQSAF YE ILNMPNLNEAQRNGF I QSLKDDPSQSTNVLGEAKKLNESQAPKADNNFNK 
EQQNAFYEILNMPNLNEEQRNGFIQSLKDDPSQSiUJLLSEAKiaiNESQAPKADNKFI^ 
QNAFYE I LHLPNLNEEQRNGFIQSLEO^DPSQSANLLAEAKKLNDAQAPKADNECFl^QQ 
AFYEILHLPNLTEEQRNGFIQSIjaDDPSVSKEIIJVEAKKLNDAQAPKEEDNNKPGKEDN^ 
KPGKEDNNKPGKEDNl^PGKEDGNKPGKEDNKKPGKEDGNKPGKEDNKKPGKEDGI^ 
EDGNKPGKEDGNGVHWKPGDTVNDI AKANGTTADKl AADNKLADKM-II KPGQELWDKK 
QPftWHaDMOKAOAI.PETGEENPFIGTTVFGGLSLALGAALLAGRRREL 


106. 


MDKKSEKRGIKMTVQSAYIHIPFCVRICTYCDFNKYFIQNQPVDEYLDALITEMSTAKYR 
I LKTMYVGGGTPTAIjS INQLERLLKAIRDTFTITGEYTFEANPDELTKEKVQLLEKYGVK 

rismgvqtfkpbllsvlgrthntediytsvlnaknagiksisldijiyhlpkqtied 
ldlaldmdiqhissyqlilepktqfynmyrkgllklpnbdlgadmyqllmskieqspfhq 
yei snfaldghesehnkvywfiraeyygfgagasgyvdgvrytniitpvnhyikain^ 

ILVSNKPSLTERMEEEMFLGLRLNEGVSSSRFKKKFDQSIESWGQTIN^FLKE^ 
NDVIALTNRGKVIGNEVFEAFLIND 


107. 


atgaatgtattagtaattggtgctggtggacgagaacatgcacttgcatataaacttaat 
caatcgaatctagttaaacaagtgtttgtcattccaggtaatgaggcaatgacacctata 
gc t gaag t acac ac tgaaa 1 1 tc agaacc tga tea tcaagcga t ac t aga 1 1 1 tgc baaa 
cggcaaaatgttgattgggtagttataggtccagaacagccgctaattgatggattagca 
gacattttacgagcgaatggtttcaaagtgtttggtccaaataagcaagcagctcaaatc 
gaaggctcaaaattatttgctaaaaagataatggaaaaatataatattccaactgctgat 
tataaagaagttgagcgaaaaaaggatgctttaacatatattgaaaactgtgaattgccc 
gttgttgtcaagaaagatgggttagctgctgggaaaggcgttattattgcagatactatt 
gaagcagccagaagtgctattgagattatgtatggtgatgaagaagaaggtactgttgta 

C-tUgaaacgc Lie C cay clay g ugacigag c cc^cc^gi^ uaany acau u uy u UQciu^^ uvjcii' i. 

gcagtacctttcgactgtattgcacaagatcataaacgcgcatttgatcatgatgaagga 
ccaaatactggtggtatgggggcttattgtccagtaccacatattagtgacgatgtttta 
aaacttacaaatgaaacaattgcacaacccatcgcaaaggcaatgcttaatgaaggttat 
caattcttcggtgtattatacattggtgctattttaactaaagatggtccaaaagtaata 
gaatttaatgcccgttttggtgatcctgaagctcaagtattattaagtcgcatggaaagt 
gatttaatgcagcatattattgatttagatgaaggaaaacgtactgaattcaaatggaaa 
aatgaatctattgtaggggtcatgttggcatcaaaaggatatcctgatgcatatgaaaaa 
gggcataaagtaagtggctttgattnaaatgaaaactattttgttagtggattaaagaag 
' caaggtgatacctttgttacttcaggtggtagagttatacttgccatcggaaaaggtgac 
aatgtacaagatgcacagcgagacgcataceiaaaaagtatcacaaatacaaagtgaccat 
ttaCtctatcgtcatgacattgcgaataaagcactacaacttaaa 


108. 


Mmn^VIGAGGREHAJ^YKLNQSI^WQVFVIPGNEAMTPIAEVHTEISEPDHQAILDFA^ 
RQNVDWVVIGPEQPLIDGIJUDILRANGFKVFGPNKQAAQIEGSKLFAKKrMEKYNIPTAD 
YKEVERKKDALTYIENCELPVVVKKDGLAAGKGVIlAm'lEAARSAIEIMYGDEBEGTW 
FETFLEGEEFSIOTFWGDEiAVPFDCIAQDHKRAFDHDEGPNTGGMGAyCPVPHISDDVL 
KLTNBTIAQPIAKAMLNEGYQFFGVLYIGAILTKDGPKVIEFNARFGDPEAQVIiLSRMES 
DLMQHIIDLDEGKRTEFK^^TKNESIVGVMIASKGYPDAYEKGHKVSGFDUMTfFVSGLKK 
QGOTFVTSGGRVILAIGKGDNVQDAQRDAYKKVSQIQSDHLFYRHDIANKALQLK . 


109. 


atgcaaccacatttaatatgtctagacttagacggaacattattaaacgacaacaaagaa 
atttcatcatatactaaacaagtattaaatgaa'ttacaacaacgtggacaccaaattatg 

^♦-rrr'rrar't'rrcrr'acrar'r'^ !"a t'r'frt'CTr'aacrhr'aaatcrtatta tcat'craafctflaatfcfcaar'cr 
tit t.y L-y y ^ c*.v^ L> v»v«y ^ciay i^v^ o-cxci ^y ^. i.c» uv^o i^vjaai. i„c2au.«.\. ^nm^^j 

acaccaattgttaattttaatggcgcttacgtacatcaccctaaagataaaaacttcaaa 
acttgccatgaaattttagatttaggcatcgcacaaaacattattcaaggattacaacaa 
tatcaagtatcgaatattatagcagaagtgaaagattatgttttcattaacaatcatgat 
ccaagattatttgaaggcttttcaatgggta'atccaagaattcaaactggtaatttactt 
gtccacttgaaagaatcccctacctcaattttaattgaagccgaagaaagtaaaatacct 
gaaatcaaaaatatgcttactcatttttatgccgatcatattgagcatcgacgctggggc 
gcaccattccctgtcattgaaattgtaaaacttggtattaataaagcaagaggcattgag 
caagttagacaatttttaaatattgaccgaaataatattattgcattcggtgatgaagat 
aatgatattgaaatgattgagtacgcgcgtcacggtgttgctatggaaaatggtttgcaa 
gaacttaaagatgtagcgaacaatattacattcaacaataatgaagatggcattggtcga 
tatttgaatgatttctttaatttaaatattagatattactgt 


110. 


MQPHLICLDLIX;TLIJ^i>mEI S S YTKQVI^LQQRGHQIMI ATGRPYRASQbmrHELNLT 
TPX\«3FNGAYWHPKDKOTKTCHEILDLGIAQNIIQGLQQYQVSNIIAEVna5YWlNNHD 
PRLFBGFSKGNPRIQTGNLLVHLKESPTSILIEAEESKIPBIKNMLTHFYADHIEKRRMG 
APPPVXEIVKLGINKARGIEQVHQFLNZDRNNIIAFGDBDiroiEMIEYARHGVAUENGLQ 
ELKDVANNITFNNNEDGIGRYLNDFFNLNIRYYC 
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111. 


gtgaaaccaatggctaagtctaatagtaaagacatcgttttaattggagccggtgtactt 
agcacaacatttggttcaatgttaaaagaaattgagccagactggaatatccacgtttac 
gaacgc t tgga teg tec tgc aa t egaaag t tcaaacgaaagaaa taa tgc tgg tacg gg t 
catgcagcattatgtgagttgaactacacagtcttacaacctgatggttctatcgacatc 
gaaaaagcgaaagtgattaacgaagagtttgagatttcaaaacaattctggggtcactta 
gtgaaaagcggtagcatcgagaacccaagagaatttatcaatccattaccacacatcagt 
tatgttagaggtaaaaacaatgttaaattcfctaaaagatcgttacgaagcgatgaaagct 
ttccctatgttcgataatatcgaatatactgaagacatcgaagtaatgaaaaaatggatt 
ccattgatgatgaaaggccgtgaagataaccctggtatcatggcggcaagtaaaattgac 
gaaggtacagatgtaaacttcggtgaattaacacgtaaaatggctaaaagcattgaagca 
eatccaaatgctacagtgcaatttaaccatgaagttgttgattttgaacaattatcaaat 
ggtcaatgggaagttactgttaaaaatcgcctaactggtgagaaattcaaacaagtaacc 
gactacgtattcatcggtgctggcggtggagcaattccattattacaaaaaacaggtatc 
cctgaaagtaaacatttgggtggattccctatcagtggtcaattcttagcttgtacaaac 

nj^i^r^a n r-t t- ^ ^- ■!- rraar^aar'Si/^rtft ^rtrT'SAarrt* ^t* At'^rOt'T^SdCTaCfCCaCCtCTCltaCaCCa 

ccaatgactgtacctcatttagatacgcgttacattgatggtcaaagaacattattattt 
ggaccatttgctaatgttggacctaaactcttgaaaaatggttctaacttagatttattc 
aagtctgttaaaacatacaacattacaactttattagcagcagcagttaaaaacttacet 
ttaattaaatactcatttgaceaagtaattatgacaaaagaaggttgtatgaaceactta 
cgtactttctatccagaagcaegtaatgaagattggcaattatacactgctggtaaacgt 
gtacaagttatcaaagatacacctgaacacggtaaaggattcatccaattcggtacagaa 
gtggttaactcacaagaccacactgtaattgcattattaggtgaatcaccaggggcttca 
acttcagtttcagttgcgttagaagtattagaacgtaacttccctgaatacaaaactgaa 
tgggcabctaaaattaagaaaatgattccatcafcacggtgaa teat taa ttgaagacgaa 
aaattaatgagaaaaatccgtaaacaaacttcaaaagacttagaattaggttactacgaa 
aac 


112. 


MKPMAKSNSKDIVLIGAGVLSTTFGSMLKEI EPDlflNIHVYERLDRPAI ESSNBRNNAGTG 

HAALCELNYTVLQPDGS IDIEKAKVINBEFEI SKQFWGHLVKSGS I ENPREFINPLPH IS 

YVRGKNNVKFLKDRYEAMKAPPMFDNIBYTEDIEVMKKWIPUim 

EGTDVNFGELTRKMAKSIEAHPNAWQFNHEVVDFEQLSNGQltfEVTVKI^TG 

DYVFIQAGGGAIPLLQKTGIPESKHLGGFPISGQFLACTNPQVIEQHDAKVYGKEPPGTP 

P^^IVPHLDTRYIIX3QRTLLFGPFA1WGPKFLKNGSNLDLFKSVKTYNITTLLAAAVKK^ 

LlKYSFDQVIMTKEGCl^LRTFYPEARNEDWQLYTAGKRVQVIKDTPEHGKGFIQFGTE 

VVNSQDHTVIALLGESPGASTS VSVALBVIiERNPFEYKTEfr/APKIKKMI PSYGSSLI EVE 

KLMRKIRKQTSKDLELGYYEN 


113. 


atgctagaggcacaattttttactgatactggacaacatagagataagaatgaagatgcg 

ggcgguaCuuCuiiacaaccaaac taaccaacaaccuucaguucuy ugt 

ggccataaagcaggagaagttgcaagtaaatttgttacagatgagttgaaatcccgtttt 

gaagcggaaaatcttatagaacaacatcaagctgaaaattggttgcgtaataatataaaa 

gatataaattttcagttatatcactatgcacaagaaaatgcagaatataaaggtatgggt 

acaacatgtgtttgtgcacttgtttttgaaaaatcagttgtgatagcaaatgtcggtgat 

tctagagcctatgttattaatagtcgacaaattgaacaaattactagtgatcactcattt 

gttaatcatcttgttttaacgggtcaaattacgccggaagaagcatttacacatccacaa 

cgtaatattattacgaaggtgatgggcacagataaacgtgtgagtccagatttgtttatt 

aagcgattaaatttttatgattatttattattaaattcagatggattaactgattatgtt 

aaagacaatgaaattaagcgtttgttagtaaaagaaggtacaatagaagatcatggtgat 

caattaatgcaattggcattagataaccattcgaaagataacgttactttcatactcgcg 

crctattgaaggtgataaagta 


114. 


matdtghrdJmdaggyntnvcdgmgghkagvaskvtdlcsranhanvnrnnkdnyhyanayk 
gmgttcvcavkBwanvgdsrayvnsrtsdhsvnhvtgtathmtkvmgtdkrvsdkrny 
dynsdgtdyvkdnkrvkgtdhgdmadnhskdnvtaagdkv 


115. 


atggcaaaagaaaaattcgatcgttctaaagaacatgccaatatcggtactatcggtcac 
gttgaccacggtaaaacaacattaacagcagcaatcgctactgtattagcaaaaaatggt 
gactcagttgcacaatcatatgacatgattgacaacgctccagaagaaaaagaacgtggt 
atcacaatcaatacttctcacattgagtaccaaactgacaaacgtcactacgctcacgtt 
gactgcccaggacacgctgactacgttaaaaacatgatcactggtgctgctcaaatggac 
ggcggtatcttagtagtatctgctgctgacggtccaatgccacaaactcgtgaacacatt 
cttttatcacgtaacgttggtgtaccagcattagtagtattcttaaacaaagttgacatg 
gttgacgatgaagaattattagaattagtagaaatggaagttcgtgacttattaagcgaa 
caugac uucccaggugacga-c-g uclc^ccs L.cLa,ccgc» cyg t. ucaycai^ uaaeiciy i^u u uay 0.0 
ggcgatgctcaatacgaagaaaaaatcttagaattaatggaagctgtagatacttacatt 
ccaactccagaacgtgattctgacaaaccattcatgatgccagttgaggacgtattctca 
atcactggtcgtggtactgttgctacaggccgtgttgaacgtggtcaaatcaaagttggt 
gaagaagttgaaatcatcggtttacatgacacatctaaaacaactgttacaggtgttgaa 
atgttccgtaaattattagactacgctgaagctggtgacaacatfcggtgcattattacgt 
ggtgttgctcgtgaagacgtacaacgtggtcaagtattagctgctcctggttcaattaca 
ccacatactgaattcaaagcagaagtatacgtattatcaaaagacgaaggtggacgtcac 
actccattcttctcaaactatcgtccacaattctatttccgtactactgacgtaactggt 
gttgttcacttaccagaaggtactgaaatggtaatgcctggtgataacgttgaaatgaca 
gtagaattaatcgctccaatcgcgattgaagacggtactcgtttctcaatccgtgaaggt 
ggacgtactgtaggatcaggcgttgttactgaaatcattaaa 


116. 


MAKEKFDRSKEHANIGTIGHVDHGKTTLTAAIATVLAKNGDSVAQSYDMIDNAPEEKERG 

ITINTSHIEYQTDKIfflyAHVDCPGHADYVKrMITGAAQMDGGILWSAAIM 

LLSRNVGVPALVVFIJJKVDMVDDEELLELVEMEVRDLLSEyDPPGDDVPVIAGSALKALE 

GDAQYEEKILELMEAVDTYIPTPERDSDKPFMMPVEDVFSITGRGTVATGRVERGQIKVG 

BEVEIIGLIIDTSKTTVTGV5>IFRKLLDYAEAGDNIGALLRGVAREEIQRGQVLAAPGSIT 

PHTEFKAE\m/LSKDEGGRHTPFFSIJYRPQFYFRTTDVTGVVHLPEGTEMVMPGDNVEMT 

VELIAPIAIDEGTRFSIREGGRTVGSGWTEITE 
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117. 


atgactaagagtgctttagtaacaggtgcatcaagaggaattggacgtagtattgcgtta 
caattagcagaagaaggatataatgtagcagtaaactatgcaggcagcaaagagaaagct 
gaagcagtagtcgaagaaatcaaagctaaaggtgttgaaagttttgcgattcaagcaaat 
gttgccgatgcatgaaaatgactaagagtgctttagtaacaggtgcatcaagaggaattg 
gacgtagtattgcgttacaattagcagaagaaggatataatgtagcagtaaactatgcag 
gcagcaaagagaaagctgaagcagtagtcgaagaaatcaaagctaaaggtgttgaaagtt 
ttgcgattcaagcaaatgttgccgatgctgatgaagttaaagcaatgattaaagaagtag 
ttagccaatttggttctttagatgttttagtaaataatgcaggtattactcgcgataatt 
tattaatgcgtatgaaagaacaagagtgggatgatgttattgacacaaacttaaaaggtg 
tatttaactgtatccaaaaagcaacaccacaaatgttaagacaacgtagtggtgctatca 
tc aa 1 1 1 a tcaag t g t tg t tggagcag tagg taa t ccgggacaagcaaac t a t g 1 1 gcaa 
caaaagcaggtgttattggtttaactaaatctgcggcgcgtgaattagcatctcgtggta 
tcactgtaaatgcagttgcacctggttttattgtttctgatatgacagatgctttaagtg 
atgagcttaaagaacaaacgttgactcaaattccgttagcacgttttggtcaagacacag 
ata t tgctaa tacagtagcgttcttagcatcagacaaagcaaaatatattacaggtcaaa 
caa tccatg taaatggtggaatgtacatg 


118. 


IWKSALVTGASRGIGRSIALQLAEEGYNVAVNYAGSKEKAEAWEEIKAKGVESFAIQAN 
ViUDADEVKAMIK^WSQFGSLDVLVimGrTRDbniiLMRMKEQEWDDVIDTNLKGW 
KATPQMLRQRSGAI INLS S WGAVGNPGQANYVATKAGVIGLTKSAARELASRGITVNAV 
APGFIVSDMTDALSDELK^Om.TQIPLARFGQDTDrAI^AFLASDKAKYITGQTIHVNG 
GMYM 


119. 


atgaaaatttctactaaagggagatatggacttacattgatgatttctcttgctaaaaaa 
gaggggcaaggatgtatatcattaaagtcaattgctgaagaaaataatttgagtgattta 
tatttagaacagcttgtaggtcctttaagaaatgcggggttaattcgaagtgtacgcggt 
gctaaaggtggataccaattaagagtgccagcggaagaiaatctcagcaggggatattata 
agactgttagaaggtccaattacatttgttgaaagtattgaatcagaaccacctgcgcaa 
aaacaactatggattcgcatgagagatgcagtgagagatgttttagataatacaacattg 
aaatatttagcggaatatgtagatacaagtgaagatttagacggatacatgttttatatt 


120. 


MUCISTKGRYGLTIMIELAKKHGEGPTSLKSIAQTNNLSEHYLEQLVSPLRNAGLVKSIR 
GAYGGYVLGSEPDAITAGDI IRVLEGPI SLLKCWKMRSLPSVSSGFASGML 


121. 


gtggcatttgaatttagattacccgatatcggggaaggtatccacgaaggtgaaattgta 
aaa tgg 1 1 tg t taaagc tggaga tac tat tgaagaagacga tgt 1 1 tagc tgagg tac aa 
aacgataaatcagtagtagaaatcccatcaccagtatctggtactgtagaagaagttatg 
gtagaagaaggtacagtagctgtagttggtgacgttattgttaaaatcgatgcacctgat 
gcagaagatatgcaatttaaaggtcatgatgatgattcatcatctaaagaagaacctgcg 
aaagaggaagcgccagcagagcaagcacctgtagctactcaaactgaagaagtagatgaa 
aacagaactgttaaagcaatgccttcagtacgtaaatacgcacgtgaaaaaggtgttaac 
attaaagcagtttctggatctggtaaaaatggtcgtattacaaaagaagatgtagatgca 
tacttaaatggtggtgcaccaacagcttcaaatgaatcagctgcttcagctacaagtgaa 
gaagttgctgaaactcctgcagcacctgcagcagtaacattagaaggcgacttcccagaa 
acaactgaaaaaatccctgctatgcgtagagcaattgcgaaagcaatggttaactctaag 
catactgcacctcatgtaacattaatggatgaaattgatgttcaagcattatgggatcac 
cgtaagaaatttaaagaaatcgcagctgaacaaggtactaagttaacattcttaccttat 
gttgttaaagcacttgtttctgcattgaaaaaatacccagcacttaacacttcattcaat 
gaagaagctggtgaaatcgttcataaacattactggaatatcggtattgcagcagacact 
gatagaggattattagtacctgttgttaaacatgctgatcgtaagtctattttccaaatt 
tcagatgaaattaatgaattagctgttaaagcacgtgatggtaaattaacagccgatgaa 
atgaaaggtgctacatgcacaatcagtaatatcggttcagctggtggacaatggttcact 
ccagttatcaatcacccagaagtagcaatcttaggaattggccgtattgctcaaaaacct 
atcgttaaagatggagaaattgttgcagcaccagtattagcattatcattaagctttgac 
cacagacaaattgatggtgcaactggccaaaatgcaatgaatcacattaaacgtttatta 
aataatccagaattattattaatggagggg • 


122. 


^IAFEFRLPDIGEG IHEGEI VKWFVKAGITTIEEDDVLAEVQNDKSVVEI PS PVSGTVEEVM 
VEEGTVAWGDVIVKIDAPDAEDMQFKGHDDDS S SKEEPAKEEAPAEQAPVATQTEEVDE 
NRTVKAMPSVRKYAREKGVNIKAVSGSGKNGRITKEDVDAYLNGGAPTASNESAASATSE 
EVAETPAAPAAVTLEGDFPETTEKIPAMRRAIAKAMVNSKHTAPHVTLMDEIDVQALWDH 
RKKFKEIAAEQGTKLTFLPYVVKALVSALKKYPALNTSFNEEAGEIVHKHYWNIGIAADT 
DRQLLVPWKHADRKSIFQISDEINELAVKARDGKLTADEMKGATCTISNIGSAGGQWFT 
PVINHPEVAILGIGRI AQKPI VKDGE IVAAPVLALSLSFDHRQIDGATGQNAMNHIKRLL 
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atgctaaacagagaaaataaaacggcaataacaaggaaaggcatggtatccaatcgatta 

aataaattttcgattagaaagtacacagtgggaacagcatcaattttagtaggtacaaca 

ttaatttttggtctggggaaccaagaagcaaaggctgcagaaagtactaataaagaattg 

aacgaagcgacaacttcagcaagtgataatcaatcgagtgataaagttgatatgcagcaa 

ctaaatcaagaagacaacactaaaaatgataatcaaaaagaaatggtatcatctcaaggC 

aatgaaacgacttcaaatgggaataaattaatagaaaaagaaagtgtacaatctaccact 

ggaaataaagttgaagtttcaactgccaaatcagatgagcaagcttcaccaaaatctacg 

aatgaagatttaaacactaaacaaactataagtaatcaagaagcgttacaacctgatttg 

caagagaataaatcagtggtaaatgttcaaccaactaatgaggaaaacaaaaaggtagat 

gccaaaactgaatcaactacattaaatgttaaaagtgatgctatcaagagtaatgatgaa 

actcttgttgataacaatagtaattcaaataatgaaaataatgcagatatcattttgcca 

aaaagtacagcacctaaacgtttgaatacaagaatgcgtatagcagcagtacagccatca 

tcaacagaggctaaaaatgttaatgatttaatcacatcaaatacaacattaactgtcgtt 

gatgcagataaaaacaataaaatcgtaccagcccaagattatttatcattaaaatcacaa 

attacagttgatgacaaagttaaatcaggtgattatttcacaattaaatactcagataca 

gtacaagtatatggattgaatccggaagatattaaaaatattggtgatattaaagatcca 

aataatggtgaaacaattgcgactgcaaaacatgatactgcaaataatttaattacatat 

acatttacagattatgttgatcgatttaattctgtacaaatgggaattaattattcaatt 

tatatggatgctgatacaattcctgttagtaaaaacgatgttgagtttaatgttacgata 

ggtaatactacaacaeiaaacaactgctaacattcaatatccagattatgttgtaaatgag 

aaaaattcaattggatcagcgttcactgaaacagtttcacatgttggaaataaagaaaat 

ccagggtactataaacaaacgatttatgtaaatccatcggaaaattctttaacaaatgcc 

aaactaaaagttcaagcttaccactcaagttatcctaataatatcgggcaaataaataaa 

gatgtaacagatataaaaatatatcaagttcctaaaggttatacattaaataaaggatac 

gatgtgaatactaaagagcttacagatgtaacaaatcaatacttgcagaaaattacatat 

ggcgacaacaatagcgctgttattgattttggaaatgcagattctgcttatgttgtaatg 

gtcaatacaaaattccaatatacaaatagcgaaagcccaacacttgttcaaatggctact 

ttatcttcaacaggtaataaatccgtttctactggcaatgctttaggatttactaataac 

caaagtggcggagctggtcaagaagtatataaaattggtaactacgtatgggaagatact 

aataaaaacggtgttcaagaattaggagaaaaaggcgttggcaatgtaactgtaactgta 

tttgataataatacaaatacaaaagtaggagaagcagttactaaagaagatgggtcatac 

ttgattccaaacttacctaatggagattaccgtgtagaattttcaaactfcaccaaaaggt 

tatgaagtaaccccttcaaaacaaggtaataacgaagaattagattcaaacggcttatct 

tcagttattacagttaatggcaaagataacttatctgcagacttaggtatttacaaacct 

aaafcacaacttaggtgactatgtctgggaagatacaaataaaaatggtatccaagaccaa 

gatgaaaaaggtatatctggcgtaacggtaacattaaaagatgaaaacggtaacgtgtta 

aaaacagttacaacagacgctgatggcaaatataaatttactgatttagataatggtaat 

tataaagttgaatttactacaccagaaggctatacaccgactacagtaacatctggtagc 

•gacattgaaaaagactctaatggtttaacaacaacaggtgttattaatggtgctgataac 

atgacattagatagtggattctacaaaacaccaaaatataatttaggtaattatgtatgg 

gaagatacaaataaagatggtaagcaggattcaactgaaaaaggtatttcaggcgtaaca 

gttacattgaaaaatgaaaacggtgaagttttacaaacaactaaaacagataaagatggt 

aaatatcaatttactggattagaaaatggaacttataaagttgaattcgaaacaccatca 

ggttacacaccaacacaagtaggttcaggaactgatgaaggtatagattcaaatggtaca 

tcaacaacaggtgtcattaaagataaagataacgatactattgactctggtttctacaaa 

ccgacttacaacttaggtgactatgtatgggaagatacaaataaaaacggtgttcaagat 

aaagatgaaaagggcatttcaggtgtaacagttacgttaaaagatgaaaacgacaaagtt 

ttaaaaacagttacaacagatgaaaatggtaaatatcaattcactgatttaaacaatgga 

acttataaagttgaattcgagacaccatcaggttatacaccaacttcagtaacttctgga 

aatgatactgaaaaagattctaatggtttaacaacaacaggtgtcattaaagatgcagat 

aacatgacattagacagtggtttctataaaacaccaaaatatagtttaggtgattatgtt 

tggtacgacagtaataaagacggcaaacaagattcaactgaaaaaggtatcaaagatgtt 

aaag 1 1 ac 1 1 1 a t ta aa tgaaaaaggcgaag t aa 1 1 ggaa c aac taaaacagatgaaaa t 

ggtaaatactgctttgataatttagatagcggtaaatacaaagttatttttgaaaagcct 

gctggcttaacacaaacaggtacaaatacaactgaagatgataaagatgcagatggtggc 

gaagttgacgtaacaattacggatcatgatgatttcacacttgataatggctactacgaa 

gaagaaacatcagatagcgactcagattcggacagcgactcagattcagacagagactca 

gactcagatagtgattcagactcggatagcgattcagattcagacagcgattcagattca 

gatagcgattcagattcagacagagactcagatagtgattcagactcagatagcgactca 

gattcagacagcgactcagattcagacagcgactcagactcagatagtgattcagactca 

gatagcgactcagattcagacagcgactcagactcagacagcgactcagactcagatagt 

gactcagatfccagatagcgactcagattcggacagcgattcagactcagatagcgactca 

gattcagatagcgattcggactcagatagcgactcagattcagatagtgattcagactca 

gatagcgactcagattcagacagcgactcagattcggatagcgactcagattcagacagc 

gactcagactcggatagtgattcagactcagatagcgactcagactcagatagcgattca 

gattcagatagcgactcagactcagacagcgattcagactcagacagcgactcagactca 

gatgcaggtaagcacacacctgttaaaccaatgagtactactaaagaccatcacaataaa 

gcaaaagcattaccagaaacaggtaatgaaaatagcggctcaaataacgcaacgttattt 

ggcggattattcgcagcactaggatcattattgttattcggtcgtcgtaaaaaacaaaat 
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MUJRENKTAITRKGMVSmi^FSrRKyTVOTASILV<^ 

NEATTSASDNQSSDKVDMQC>LNQED^^^KNDNQKE^IVSSQGNETTSN<5^naIEKE 

G^7KVEVSTAKSDEQASPKSTNEDLOT1CQTISNQEALQPDLQENKSVV^^QPTNEENK^ 

AKTESTTLNVKSDAIKSNDETLVDNNSWSNlinSNNADIILPKSTAPKRI^ 

STEAKJlVNDLITSmTLTV\mADKNNKIVPAQDyLSLKSQITVDDKVKSQDYFTim 

VQVYGLNPEDIKNIGDIKDPlJmGETIATAKHDTANOTiITYTFTDyVDR^ 

YMDADTI PVSKNDVEPNVTIOmTPKTTANIQYPDYVVNEKNSIGS AFTETVSHVGNKEN 

PGYYKQTIYVNPSENSLTNAKLKVQAYHSSYPNNIGQINKDVTDIKiyQVPKGyTLNKGY 

DVNTKELTDVTNQYI^KITYGDNNSAVIDFGNADSAYVWIVNTKFQYTNSESPTLVQMAT 

LSSTGNKSVSTtmLGFTOTQSGGAGQEVYKlGNYVWErflmKK^ 

PDNOTNTKVGEAVTKEDGSyLIPOT^PNGDyRVEFS^^:*PKGYEVTPSKQGNNEEr.DSNOLS 

SVITVNGKDNLSADIiGIYKPKYiniGDYVWEDTNKIKSIQDQDEKGISGVTVTL^ 

KTVTTDADGKYKFTDLDNGNyKVEFTTPEGYTPTTVTSGSDIEKDSNGLTTTGVINGADN 

MTLDSGPYKTPKVmiGNYVVffiiyrNKDGKODSTBKGISGVWTLKNBNGEVLQ^ 

KYQPTGIiENGTYKVEPBTPSGYTPTQVGSGTDBGIDSSOTSTTGVIKDKDiro^ 

PTYNI,GDYVWEDTWKNGVQDKDEKGISGVTVTLKDENDKVLKT\m*D^^ 

TYKVEFBTPSGYTPTSVTSGNiyrEKDSNGLTTTGVIKDADJndTLDSGF^ 

&mDS^IKr)GKQDSTEKGIKDVKVTLLNEKGEVIGr^CTDENGKYCFD^aJ)SG 

AGLTQTGTNTTEDDKDADGGEVDVTITDHDDFTLDNGYYEB5TSDSDSDSDSDSDSDRDS 

DSDSDSDSDSDSDSDSDSDSDSDSDSDRDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 

DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDAGKHT 

PVKPMSTTKPHHMKAKALPETGNENSGSNNATLPGGLFAAIXSSLLLFGRRKKQN^ 



125. 



ttggcaggtcaagttgtccaatatggaagacatcgtaaacgtagaaactacgcgagaabt 
tcagaagtattagaattaccaaacttaatagaaattcaaactaaatcttacgagtggttc 
ctaagagaaggttcaatcgaaatgtttagagacatttctccaattgaagactttactggt 
aatttgtcattagagtttgtggattaccgtttaggagaaecaaaatatgatttagaagaa 
tctaaaaaccgtgacgctacttatgctgcacctcttcgtgtaaaagtgcgtctaafccafct 
aaagaaacaggagaagttaaagaacaagaagtctttatgggtgatttcccattaatgact 
gatacaggtacgttcgttatcaatggtgcagaacgtgtaatcgtatctcaattagttcgt 
tcaccatccgtttattccaatgaaaaaatcgacaaaaatggccgtgaaaaccatgatgca 
acaattatcccaaaccgtggtgcatggttagaatatgaaacagatgctaaagatgttgta 
tacgtacgtattgatagaacacgtaaactaccattaacagtattgttacgtgcattaggt 
t tc tcaagcgaccaagaaattg ttgacc tt ttaggtgacaatgaata tt tacgtaa tact 
ttagagaaagacggcactgaaaacactgaacaagcgttattagaaatctatgaacgttba 
cgtccaggtgaaccaccaactgttgaaaatgctaaaagtctattgtattcacgtttcttt 
gatccaaaacgctatgacttagcaagcgtgggtcgtcataaaacaaacaaaaaatcacat 
ttaaaacatcgttcatttaatcaaaaattagctgagccaattgtaaatactgaaactggt 
gaaattgtagttgaagaaggtacagtgcttgatcgtcgtaaaatcgacgaaatcatggat 
gtacttgaatcaaatgcaaacagcgaagtgtttgaattgcatggtagcgttatagacgag 
ccagtagaaattcaatcaattaaagtatafcgttcctaacgatgatgaaggtcgtacgaca 
actgtaattggtaatgctttccctgactcagaagttaaatgcattacaccagcagatatc 
attgcttcaatgagttacttctttaacttattaagcggtattggatatacagatgatatt 
gaccatttaggtaaccgtcgtttacgttctgtaggtgaattactacaaaaccaattccgt 
atcggtttatcaagaatggaaagagttgtacgtgaaagaatgtcaattcaagatactgag 
tctatcacacctcaacaattaattaatattcgacctgfctattgcatctattaaagaattc 
tttggtagctctcaattatcacaattcatggaccaagcaaacccattagctgagttaacg 
cataaacgtcgtctatcagcattaggacctggtggtttaacacgtgaacgtgctcaaatg 
gaagtacgtgacgttcactactctcactafcggccgtatgtgtccaattgaaacacctgag 
ggaccaaacattggattgattaactcattatcaagttatgcacgtgtaaatgaattcggc 
tttattgaaacaccatatcgtaaagttgatttagafcacacatgctatcactgatcaaatt 
gactatttaacagctgacgaagaagatagctatgttgtagcacaagcaaactctaaatta 
gatgaaaacggtcgtttoatggatgatgaagttgtatgtcgtttccgtggtaacaataca 
gttatggctaaagaaaaaatggattatatggatgtatcgccgaagcaagttgtttcagca 
gcgacagcatgtattccattcttagaaaatgatgactcaaaccgtgcattgatgggtgcg 
aacatgcaacgtcaagcagtgcctttgatgaatccagaagcaccatttgttggtacaggt 
atgg2Lacacgttgcagcacgtgattctggtgcggctaktacagctaagcacagaggtcgt 
gttgaacatgttgaatctaatgaaattcttgttcgtcgtctagttgaagagaacggcgtt 
gagcatgaaggtgaatcagatcgctatccattagctaaatttaaacgttcaaactcaggt 
acatgttacaaccaacgtccaatcgttgcagttggagatgttgttgagtataacgagatt 
ttagcagatggaccatctatggaattaggagaaatggcattaggtagaaacgtagtagtt 
ggtttcatgacttgggacggttacaactatgaggatgccgttatcatgagtgaaagactt 
gtgaaagatgacgtgtatacttctattcatattgaagagtatgaatcagaagtacgtgat 
actaagttaggacctgaagaaatcacaagagatactcctaatgtttctgaaagtgcactt 
aagaacttagacgatcgtggtatcgtttatattggtgcagaagtaaaagatggagatatt 
ttagttggtaaagtaacgcctaaaggtgtaactgagttaactgccgaagaaagattgtta 
catgcaa tctttggtgaaaaagcacgtgaagttagagatactttattacgtgtacctcac 
ggcgc tggcggta tcgttc ttgatgtaaaagtat Ccaatcgtgaagaaggcgacgataca 
ttatcacctggtgtaaaccaattagtacgtgtatatatcgttcaaaaacgtaaaattcat 
gttggtgacaagatgtgtggtcgacatggtaacaaaggtgtcatttccaagattgttcct 
gaagaagatatgccttacttaccagatggacgtccgatcgatatcatgttaaatcctctt 
ggtgtaccatctcgtatgaacatcggacaagtattagagctacacttaggtatggctgct 
aaaaatcttggtattcacgttgcatcaccagtatttgacggtgcaaecgatgacgatgta 
tgg tcaacaa tcgaagaagc tgg ta tggc tcgtga tggcaaaactgtact t tatgatgga 
cgtiacaggtgaaccattcgataaccgtattitcagcaggtgtaacgtacatgttgaaactt 
gcgcacatggttgatgataaattacatgcgcgttcaacaggaccatattcacttgttaca 
caacaaccacttggcggtaaagcgcaattcggtggacaacgttttggtgagatggaggta 
tgggcacttgaagcatatggtgctgcatacacattacaagaaatcttaactfcacaaatcc 
gatgatacagtaggacgtgtgaaaacatacgaggctattgttaaaggtgaaaacatctct 
agaccaag tg ttccagaa tea t cccgagta t tgaCgaaaga a t tacaaagt t tagg t tta 
gatgtaaaagttatggatgagcaagataatgaaatcgaaatgacagacgttgatgacgat 
ga tg ttg t agaacgcaaag taga tt tacaac aaaa tga t gc tec tgaaacacaaaaagaa 
gttactgat ^ 
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126. 


MAGQWQYGRHRKRMJYARlSEVnLELPNLIEIQTKSYEWFLREGLIEMFRDlSPIEDFTG 

NLSLEFVDYRI^PKYDLEBSKNRDATYWVPIJIVKVRLIIKETGEVKEQEVFMGDFPI^ 

OreTFVINQAERVIVSQLVRSPSVYFNEKIDKNGREmrDATIIPNRGAWLEYETDAKDW 

YWIDRTRKLPLTVLLRALGFSSDQEIVDLLGDNEYLRNTLEKDGTENTEQALLEIYERL 

RPGEPPTVENAKSLr*YSRFFDPKRYDLASVGRYKTl^LHLKHRLFNQKIJ\EPIVOTET 

EIVVEEGTVLDRRKIDEIMDVLESNANSEWELHGSVIDEPVEIQSIKVYVPNDDEGRTT 

TVIGNAFPDSEVKCITPADIIASMSYFFNLLSGIGYTDDIDHLGiaRRLRSVGELLQNQPR 

IGLSRMERWRERMS IQDTBS ITPQQLINIRPVI ASIKEFFGS SQLSQFMDQANPLAELT 

HKRRLSALGPGGLTRERAQMEVRDVHYSHYGRMCPIETPEGPNIGLINSLSSYARVNEFG 

FIETPYRKVDLDTHAITDQIDYLTADEEDSYVVAQANSKLDENGRFMDDEVVCRFRGNNT 

VMAKEKMDYMDVSPKQVVSAATACIPFLENDDSNRALMGANMQRQAVPLMNPEAPFVGTG 

MEHVAARDSGAAITAKHRGRVEHVESNEILVRRI.VEENGVEHEGELDRYPLAKFKRSNSG 

TCYNQRPIVAVGDWEYNEILADGPSMELGBMALGRJWWGFMTWDGYWYEDAVIMSERL 

VKDDWTSI HI EEYESRRQRDTKLGPEEITRBIPNVSESALKNLDDRGIVYIGAEVKDGD 

ILVGKVTPKGVTELTAEERLLHAIFGEKAREVRDTSLRVPHGAGGIVLDVKVFISn^ 

TLSPGVNQLVRVYIVQKRKIHVGDKMCGRHGNKGVISKIVPEEDMPYLPDGRPIDIMLNP 

LGVPSRMNIGQ\n:.ELHLGMAAKlMIHVASPVFDGAM3DDVWSTIEEAGMARDGKTVLYD 

GRTGEPFD^mISVGV^^YMIJCLAHMVDDKIJIARSTGPYSEJVTCM 

\mALEAYGAAYTLQEILTYKSDDT\raKVierYBAI\«GENISRPSVPESFRVIJ4KEL^ 

LDVKVMDEQDNEIEMTDVDDDDWERKVDLQQNDAPETQKSY 


127, 


atgcttagggcatcgccatatctatcgtatttattcagtaatataaactggaaggagaaa 

aaatacatggctagagaattttcattagaaaaaactcgtaatatcggtatcatggctcac 

attgatgctggtaaaacgactacgactgaacgtattctttattacactggccgtatccac 

aaaattggtgaaacacacgaaggtgcttcacaaatggactggatggagcaagaacaagac 

cgtggtattactatcacatctgctgcaacaacagcagcttgggaaggtcaccgtgtaaac 

attatcgatacacctggacacgtagacttcactgtagaagttgaacgttcattacgtgta 

cttgacggagcagfetacagtactfcgatgcacaatcaggtgttgaacctcaaactgaaaca 

gtttggcgtcaggctacaacttatggtgttccacgtatcgtattcgtaaacaaaatggac 

aaattaggtgctaacttcgaatactctgtaagtacattacatgatcgtttacaagctaac 

gctgctccaatccaattaccaattggtgcggaagacgaattcgaagcaatcahtgactta ; 

gttgaaatgaaatgtttcaaatatacaaatgatttaggtactgaaattgaagaaattgaa 

attcctgaagaccacttagatagagctgaagaagctcgtgctagcttaatcgaagcagtt 

gcagaaactagcgacgaattaatggaaaaatatcttggtgacgaagaaatttcagtttct 

gaattaaaagaagctatccgccaagctactactaacgtagaattctacccagtactttgt 

ggtacagctttcaaaaacaaaggtgttcaattaatgcttgacgctgtaattgattactta 

ccttcaccactagacgttaaaccaattattggtcaccgtgctagcaaccctgaagaagaa 

gtaatcgcgaaagcagacgattcagctgaattcgctgcattagcgttcaaagttatgact 

gacccttatgttggtaaattaacattcttccgtgtgtattcaggtacaatgacatctggt 

tcatacgttaagaactctactaaaggtaaacgtgaacgtgtaggtcgtttattacaaatg . 

cacgctaactcacgtcaagaaatcgatactgtatactctggagatatcgctgctgcggta 

ggtct taaaga tac aggtac tgg tgatac t ttatgtgg tgagaaaaatgacat tatcttg 

gaatcaatggaattcccagagccagttattcacttatcagtagagccaaaatctaaagct 

gaccaagataaaatgactcaagctttagttaaattacaagaagaagacccaacattccat 

gcacacactgacgaagaaactggacaagttatcatcggtggtatgggtgagcttcactta 

gacatcttagtagaccgtatgaagaaagaattcaacgttgaatgtaacgtaggtgctcca 

atggtttcatatcgtgaaacattcaaatcatctgcacaagttcaaggtaaattctctcgt 

caatctggtggtcgtggtcaatacggtgatgttcacattgaattcacaccaaacgaaaca 

ggcgcaggtttcgaattcgaaaacgctatcgttggtggtgtagttcctcgtgaatacatt 

ccatcagtagaagctggtct taaaga tgctatggaaaatggtgttttagcaggttatcct 

ttaattgatgttaaagctaaattatatgatggttcataccatgatgtcgattcatctgaa 

atggcc tt caaaat tgc tgcatca 1 1 agcac ttaaagaagc tgc t aaaaaa tg tga tec t 

gtaatcttagaaccaatgatgaaagtaactattgaaatgcctgaagagtacatgggtgat 

atcatgggtgacgtaacatctcgtcgtggacgtgttgatggtatggaacctcgtggtaat 

gcacaagttgttaatgcttatgtaccactttcagaaatgttcggttatgcaacatcatta 

cgttcaaacactcaaggtcgcggtacttacactatgtacttcgatcactatgctgaagtt 

ccaaaatcaatcgctgaagatattatcaagaaaaataaaggtgaa 


128. 


MAREFSLEKTRNIGIMAHTDAGKTTTTERILYYTGRIHKIGETHEGASQMDX'MEQEQDRG 
ITITSAATTAAWEGHRVNIIDTPGHVDPTVBVERSLRVLIX3AVTVLDAQSGVEPQTETW 
RQATTYGVPRIVFVNKMDKLGAKFEYSVSTLHDRLQANAAPIQLPIGAEDEFEAIIDLVE 
MKCFKYTNDLGTEIEEIEIPEDHLDRAEEARASLIEAVAETSDELMEKYLGDEEISVSEL 
KEAIRQATTNVEFYPVLCXSTAFKNKGVQmLDAVI DYLPSPLDVKPI IGHRASNPEEEVI 
AKADDSAEFAALAFKVMTDPYVGKLTFFRVYSGTMTSGSYVKNSTKGKRERVGRLLQMHA 
NSRQEIDTVYSGDIAAAVGLKDTGTGDTLCGEKNDIILESMBFPEPVIHLSVEPKSKADQ 
DKMTQALVKLQEEDPTFFlAHTDEETGQVIIGGMGBLHLDILVDRMKKEPNVnECWVGAPMV 
SYRETFKSSAQVQGKFSRQSGGRGQYGDVHIEFTPNETGAGFEFENAIVGGWPREYIPS 
VEAGLKDAMENGVLAGY PLI DVKAKLYDGS YHDVDS SEMAFKI AASLALKE AAKKCDFVI 
LEP^IMKVTIEMPEEYMGDIMGDVTSRRGRVIX3^PRGNAQVVNAYVPLSEMPGYATSLRS 
NTQGRGTYTMYFDHYAEVPKS I AEDI IKFCNKGE 


129. 


atgactaaaaaagtagcaattattctagcaaacgaatttgaagatatagaatattcaagc 
cctaaagaggcattagagaatgcaggctttaatactgtagtgattggagatactgcaaat 
agtgaagttgttggtaaacacggtgaaaaagttactgtcgatgtaggcattgcagaagct 
aaaccagaagattatgatgcattattaattcctggaggattttcaccagatcatttacgt 
ggagatacagaaggtcgatatggcacatttgctaaatactttactaaaaatgatgtacca 
acatttgccatttgtcatgggccacaaatactaatagatacagacgatttaaaaggtcgt 
acgttaacagcagtattaaatgtacgcaaagatttatcaaatgcaggcgcacatgtagtt 
gatgagtcagtagttgtagacaacaatattgtaacaagtcgagtaccagacgatttagat 
gattttaatcgagaaatcgttaaacaattacaa 


130. 


MTKKVAIIUUSIEFEDIEYSSPKEALENAGFOTWIGDTANSEWGKHGEKVTVDVGIAEA 
KPEDYDALLIPGGFSPDHLRGDTEGRYGTFAKYFTKNDVPTFAICHGPQILIDTDDLKGR 


131. 


atggctaatcatgaacaaatcattgaagcgattaaagaaatgtcagtattagaattaaac 
gacttagtaaaagcaattgaagaagaatttggtgtaactgcagctgctccagtagcagta 
gcaggtgcagctggtggcgctgacgctgcagcagaaaaaactgaatttgacgttgagtta 
acttcagctggttcatctaaaatcaaagttgttaaagctgttaaagaagcaactggttta 
ggattaaaagatgctaaagaattagtagacggagctcctaaagtaatcaaagaagcttta 
cctaaagaagaagctgaaaaacttaaagaacaattagaagaagttggagctactgtagaa 
ttaaaa 


132. 


^IANHEQIIEAIKEMSVLEL^IDLVKAIEEEFGVTAAAPVAVAGAAGGADAAAEKTEFDVEL 
TSAGSSKIKWKAVKEATGLGLKDAKELVDGAPKVIKEALPKEEAEKLKEQLEEVGATVE 
LK 
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133. 


gtggaattacaattagcaattgattcattaaacaaagaagacgcggctgagttagcaaat 
aaagtaaaagattatgtagatatcgtagaaatcggtacgccaatcatttacaacgaaggt 
ttaccagcagttaaacatatggcagacaacattagtaatgtaaaagtattagcagacatg 
aaaattatggatgcagctgattatgaagttagccaagcaattaaatttggcgcggatgta 
attacaatactaggtgttgcagaagatgcatcaattaaagcagctattgaagaagctcat 
aaaaataataaacaattactagttgatatgattgctgttcaagatttagaaaaacgtgca 
aaagaactagatgaaatgggtgctgattatattgcagtacacactggttatgatttacaa 
gcagaagggcaatcaccattagaaagtttaagaaccgttaaatctgttattaaaaattct 
aaagttgcagtagcaggtggaactaaaccagatacaattaaagatattgtcgctgaaagt 
cctgatcttgctattgttggtggcggaatcgcaaatgcagatgatccagtagaagctgca 

aaacaatatcgcgctgcaatcgaaggtaag 


134- 


MELOLAIDLLNKEDAAELANKVKDYVDIVEIGTPIIYXaEGLPAVKHMADNI 
KIMDAADYEVSQAI KFGADVITILGVABDAS I KAAI SEAHKNNKQLLVDMI AVQDLEKRA 
KELDEMGADYIAVHTGYDLQAEGQSPLBSLRTVKSVIKNSKVAVAGGIKPDTIKDIVAES 

PDLVIVGGGIANADDPVEAAKQCRAAIEGK 


135. 


atgaaaaaattagtacctttattattagccttattacttctagttgctgcatgtggtact 
ggtggtaaacaaagcagtgataagtcaaatggcaaattaaaagtagtaacgacgaattca 
attttatatgatatggctaaaaatgttggtggagacaacgtcgatattcatagtattgta 
cctgttggtcaagatcctcatgaatatgaagttaaacctaaagatactaaaaagttaact 
gacgctgacgttattttatacaacggattaaatttagagaccggtaacggttggtttgaa 
aaagccttagaacaggctggtaaatcattaaaagataaaaaagttatcgcagtatcaaaa 
gatgttaaacctatctatttaaacggtgaagaaggcaacaaagataaacaagatccacac 
gcatggttaagtttagataacggtattaaatacgtaaaaacaattcaacaaacatttatc 
gataacgacaaaaaacataaagcagattatgaaaagcaaggtaacaaatacattgctcaa 
ttggaaaaattaaataatgacagtaaagacaaatttaatgacattccaaaagaacaacgt 
gccatgattacaagtgaaggtgccttcaagtactcctcaaaacaatacggtattacacca 
ggttatatttgggaaattaacactgaaaaacaaggtacacctgaacaaatgagacaagct 
attgagtttgttaaaaagcacaaattaaaacacttattagtagaaacaagtgttgataag 
aaagcaatggaaagtttatctgaagaaacgaagaaagafcatctttggtgaagtgtacaca 
gattcaatcggtaaagaaggcectaaaggtgactcttactacaaaatgatgaaatcaaat 

attgaaactgtacacggaagcatgaaa 


136. 


MKKLVPLLLALLLLVAACGTGGKQSSDKSNGKLKVWTNSILYDMAKNVGGDNVDIHSI^ 

PVGQDPHEYEVKPKDIKKLTDADVItiYNGLNLETGNGWFEKALEQAGKSLKDKKVIA 

DVKPIYLNGEEGim>KQDPHAWLSIJDNGIKYVKTIQQTFIDNDKKHKADYEKQGNKYIAQ 

LEKIJJM)SKDKPiroiPKEQRAMITSEGAFKYFSKQYGITPGY:CWEIOTEKQGTPEQMRQA 

lEFVKKHKLKHLLVETSVDKKAMESLSEETKKDIFGEVYTDSIGKEGTKGDSYYKMMKSN 

lETVHGSMK 


137. 


atgacaactgatattttgaacatttccgaagaacaacttgttgattattctaaagcccac 
aatgaaccttcttggatgacagaattacgtaaaaaagcttcgaaattaacagaaacttta 
gaaatgccaaaacctgataaaacaaaattaagaaaatgggattttgattcttttaaacaa 
cacgatgtaaaaggtgatgtttatcaatctttatcacaattacctgagtcagtaagagaa 
attattgacgtagatcattctaaaaacttagtaattcaacataataatacgattgcgtac 
acacaagttgatgataatgcatcgaaagatggcgttatcgttgaaggtttagcagacgct 
cttatgaaccatagtgatttagtacaaaagtactttatgaaagatgcagtaacagtagat 
gaacatcgtatcacagcgctacacacggcattagttaatggtggcgtatutgtttatgtt 
cctaaaaatgtagttgtagaacatccagtacaatacgttgtgttgcacgacgacgaaaat 
gcaagcttttataaccatgttatcatcgttactgaagaaagcgccgaagtcacatatgtt 
gaaaattacttatcaaatgcatctggtgaaggaaatcaattaaatattatttctgaagtg 
attgctggtgcaaattcaaatatcacatatggctcagtggactatatggataaaggcttt 
acaggtcatatcattcgacgtggtattactgaagcggatgcctcaattaattgggcacta 
ggtttaatgaatgagggtagccaaattattgataatacaacaaatttatttggtgatcgt 
tcaacaagttcacttaaatcagtagttgtaggtacaggcgaacaaaaaattaatctaaca 
tctaaaatcgtacaatatggtaaagaaacagatggttatatccttaaacatggtgttatg 
aaagaacatgcatcgtctgtatttaatggtatcggctacattaagcatggtggaactaaa 
tcaattgctaatcaggaatcacgtgtattaatgttatctgaacatgctcgtggtgacgcg 
aatcctattttattaattgatgaagatgatgtacaagctggtcatgctgcatcagtaggt 
cgtgttgatccagatcaactttactatttaatgagtcgtggtatttctcaaagagaagcg 
gaacgtcttgttatacatggtttcttagatccagtagtacgtgaattacctatcgaagac 
gttaaacg tcaat tgagagaag taat tgaacgcaaag t ttc taaa 


138. 


MTTDILNISEEQLVDYSKAHNHPSWMTELRKKALKLTETLEMPKPDKTKLRKIVDFDSFKQ 

HDVKGDVYQSLSQLPESVREIIDVDHSKNLVIQHNirriAYTQVDDNASKDGV^ 

LMimSDLVQKYFMKDAVTVDEHRITALOTALWGGVFVYVPKNWVEHPVQY^ 

ASFY13HVIIVTEESAEVTYVENYLSNASGEGNQLNIISEVIAGANSNITYGSVDYMDKGF 

TGHIIRRGITEADASINWAIjGIJ4NEGSQIIDNTTNLFGDRSTSSLKSVWGTGBQKINLT 

SKIVQYGKETDGYILKHGVMKEHASSVFNGIGYIiOiGGTKSIANQESRVLMLSEHARGDA 

NPILLIDEDDVQAGHAASVGRVDPDQLYYLMSRGISQREAERLVIHQFIjDPWREriPIED 

VKRQLREVIERKVSK 
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gtggctcaagaatatgatgtaatcgttataggtgcgggacatgcaggtgtagaagcaggt 
ttagcatctgcaagacgtggtgctaaaacattaatgctaacaataaatttagataatatt 
gcatttatgccatgtaacccatctgtaggtggaccagctaaaggtatcgttgttcgcgaa 
attgatgctttaggtggacaaatggcaaaaacaatcgataaaacacacattcaaatgaga 
atgttaaatacaggtaaaggacctgctgtaagagcactaagagcgcaagcagataaagca 
ctttatcaacaagaaatgaaacgcgtgattgaagatgaagaaaatttgcatataatgcaa 
ggtatggtagacgaacttattatagaagataatgaagttaaaggtgtacgtacaaatatt 
ggtacagagtatttatctaaagcagtaattattacaacgggaacatttttacgtggtgaa 
atcattttaggtaatatgaagtattcaagtggaccaaatcaccaattaccatcaatcaca 
ttatcagacaatttaagagaacttggttttgatattgttcgttttaaaacaggtacacca 
ccgcgtgtaaattcaaaaacaattgactattcgaagactgaaatacaaccaggtgacgat 
gtaggtcgtgcattcagctttgaaacaacagaatatatattagatcaattgccatgttgg 
ctaacgtatactaatgctgaaacacacaaagttatcgatgataatttacatctatctgca 
atgtattcagggatgattaaaggaaccgggccacgctattgcccttcaattgaagataaa 
tttgttcgatttaatgataagccgcgacatcaacttttcttagagcctgaaggtcgtaat 
acaaatgaagtatatgcgcaaggattgtctacaagtcttcctgaacatgtgcaacgtcaa 
a tg t tagagacga t accagg tc t tgaaa aagcaga t a tga tgcg tgccggc tacgc aa 1 1 
gaatatgatgcgattgtgccaacgcagttatggcctacacttgaaacgaaaatgattaaa 
aac t ta ta t ac tgcaggtcaaa t taat gg taca tc tggt ta tgaagaagcagc aggacaa 
ggattgatggcaggtattaacgctgcaggtaaagtgttaaacacaggcgaaaagatatta 
agtcgttcagatgcatatattggtgtcttaatcgatgatcttgtaactaaaggtactaat 
gaaccttatcgtttactaacatcacgtgcagaatatcgtttgttactacgtcatgataat 
gctgatttgagattgacggatatgggatatgaacttggtatgatttctgaagaaagatat 
gcacgttttaatgaaaaacgtcagcaaattgatgcggaaattaagcgtttatcagatatt 
cgtattaaaccaaacgaacatacgcaagcgattattgaacaacatggtggttctcgctta 
aaagatggtattttagctatcgatctattacgcagacctgaaatgacttacgatataatt 
ttagaacttttagaagaagaacatcaattgaatgcagatgttgaagaacaagtagaaata 
caaacaaaatatgaaggttatatcaataaatcactacaacaagttgagaaagttaagcgt 
. atggaagagaagaaaattccagaagac t tagattatagtaagat tgatagtttggcgac t 
gaagcgcgagaaaaattatcagaagtaaaacctttaaatattgcacaagcttctagaata 
tcaggggtaaatccagcagacatatctatattattgatttacttagaacaaggtaaactc 

caaagggtgagtgac 


140. 


MVQEVDVIVIGAGHAGVEAGriASARRGAKTLMiTIMJJNIAFMPCNPSVGGPAKGI^^ 
IDi^GQMAKTIDKTHIQMRMOTGKGPAVRALRAQADKVLYQQEMKRVIEDEENLHIMQ 
GMVDBLIIEa)NEVKGVRTNIGTEYLSKAVIITTGTFLRGEIIIiGNMKYSSGPMHQLPSIT 
LSDNLRELGFDIVRFKTGTPPRVNSKTIDYSKTEIQPGDDVGRAFSFETTEYILDQliPCW 
LTYTNAETHKVIDDNLHLSAMYSGMIKGTGPRYCPSIEDKFVRFNDKPRHQLFLEPEGRN 
TNEVYVQGLSTSLPEHVQRQMLETIPGLEKADMMRAGYAIEYDAIVPTQLWPTLETKJIIK 
NLYTAGQINGTSGn«rEEAAGQGU4AGINAAGKVIOTGEKILSRSDAYIGVLIDDLVTKGTN 
EPYRLLTSRAEYRIiLLRHDNADIiRLTDMGyELGMISEERYARFNEKRQQIDAEIKRLSDI 
RIKPNEHTQAIIEQHGGSRLKDGILAIDLLRRPEMTYDIILELIiEEEHQLNADVEEQVEI 
QTKYEGYINKSLQQVEKVKRMEEKKTPEDr.DYSKIDSLATEAREKLSEVKPLNIAQASRI 
SGV15PADISILLIYLEQGKLQRVSD 


141. 


LMINEREVFILIYLDNAAXTKAFEEVLDTYLKVNQSMYYWPNSPHKAGLQANQLLQQAKT 
QINAMINSKTira3WFTSGATESlS!NLAIJR:GIAYRKFDTAKEIITSVLEHPSVLEVVRY^^ 
AHEGFKVKYVDVKKDGS Il^EHFKELMSDKVGLWCMYVNNVTGQIQPI PQMAKVIKNYP 
-KAHFHVDAVQAFGKISMDUONIDSISLSGHKFNGLKGQGVLLVNHIQI^PTVHGGGQEy 
GVRSGTVNLPNDIA^IVKAMKIANENFEAIJ!^AFVTEIJSNDWQFI^^ . 
F\n^I SPPGVKGEVLVNAFSKYDIllI STTSACSSKRNKLNEVLAAMGLSDKSIE^ 
PGATTTKEDIARFKEIFIIIYEEIKELLK 


142. 


MNKQQKEFKSF YSIRKS SLGVASVAI STLLLLMSNGEAQAAAEETGGTNTEAQPKTEAVA 

SPTTTSEKAPETKPVANAVSVSNKEVEAPTSETKEAKEVKEVKAPKETKEVKPAAKATNN 

TYPILNQELREAIKNPAIKDKDHSAPNSRPIDFE^IKKKDGTQQFYHYASSVKPARVIFTD 

SKPEIELGLQSGQFWRKFEVYEGDKKLPIKI.VSYDTVKDYAyiRFSVSNGTKAVKIVSST 

HFNNKEEKYDYTLMEFAQPIYNSADKFKTEEDYKAEKLLAPYKKAKTLERQVYELNKIQD 

KLPEKLKAEYKKKLEDTKKALDEQVKSAITEFQWQPTNEKMTDLQDTKYVVYESV^ 

SM^fDTF^7KHPIKTGMLNGKKYMVMETT^roDYWKDFM^7EGQRV^ 

VEGKTLYDAIVKAmVKTIDYDGQYHVRIVDKEAFTKANTDKSl^EQQDNSAKK^ 

PSKPTPSPVEKESQKQDSQKIDDNKQLPSVEKENDASSESGKGWLATKPTKGEVESSSTT 

PTKWSTTQNVAKPTTGSSKTTKDWQTSAGSSEAKDSAPLQKANIKHTI^HTQSQNNK 

ITOBNKAKSLPQTGEESNKDMTLPimLIiALSSIVAFVLPRKRKN 
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a tgagc tggt t tga taaat tat tcggcgaaga taa tga 1 1 caaa t gatgac t cgat teat 
agaaagaaaaaaagacgtcaagaatcacaaaatatagataacgatcatgactcattactg 
cctcaaaataatgatatttatagtcgtccgaggggaaaattccgttttcctatgagcgta 
gc t ta tgaaaa tgaaaa t g t tgaac aa tc tgc aga t ac ta t c tcaga tgaaaaagaacaa 
taccatcgagactatcgcaaacaaagccacgattctcgttcacaaaaacgacatcgccgt 
agaagaaatcaaacaactgaagaacaaaattatagtgaacaacgtgggaattctaaaata 
tcacagcaaagtataaaatataaagatcattcacatfcaccatacgaataag'ccaggtaca 
tatgtttctgcaattaatggtattgagaaggaaacgcacaagccaaaaacacataatatg 
tattctaataatacaaatcatcgtgctaaagattcaactccagattatcacaaagaaagt 
ttcaagacttcagaggtaccgtcagctatttttggcacaatgaaacctaaaaagttagaa 
aatggtcgtatccctgtaagtaaaccttcagaaaaagttgagtcagataaacaaaaatat 
gataaatatgtagctaagacgcaaacgtctcaaaataaacaattagaacaagaaaaacaa 
aatgatagtgttgtcaaacaaggaactgcatctaaatcatctgatgaaaatgtatcatca 
acaacaaaatcaatgcctaattattcaaaagttgataatactatcaaaattgaaaatatt 
tatgcttcacaaattgttgaagaaattagacgtgaacgagaacgtaaagtgcttcaaaag 
cgtcgatttaaaaaagcgttgcaacaaaagcgtgaagaacataaaaacgaagagcaagat 
gcaatacaacgtgcaattgatgaaatgtatgctaaacaagcggaacgctatgttggtgat 
agt teat taaa tga tga tag tgacttaacagataatagtacaga tgc tag tcagcttcat 
acaaatggcatagagaatgaaactgtatcaaatgatgaaaataaacaagcgtcaatacaa 
aatgaagacactaatgacactcatgtagatgaaagtccatacaattatgaggaagttagt 
ttgaatcaagtatcgacaacaaaacaattgtcagatgatgaagttacggtttcgaatgta 
acgtctcaacatcaatcagcactacaacataacgttgaagtaaatgataaagatgaacta 
aaaaatcaatccagattaattgctgattcagaagaagatggagcaacgaataaagaagaa 
tattcaggaagtcaaatcgatgatgcagaattttatgaattaaatgatacagaagtagat 
gaggatactacttcaaatatcgaagataataccaatagaaacgcgtctgaaatgcatgta 
gacgctcctaaaacgcaagagtacgcagtaactgaatctcaagtaaataatatcgataaa 
acggttgataatgaaattgaattagcaccgcgtcataaaaaagatgaccaaacaaactta 
agtgtcaactcattgaaaacgaatgatgtgaatgataatcatgttgtggaagattcaagc 
atgaatgaaatagaaaagaataacgcagaaattacagaaaatgcgcaaaacgaagcagct 
gaaagtgaacaaaatgtcgaagagaaaactattgaaaacgtaaatccaaagaaacagact 
gaaaaggtttcaactttaagtaaaagaccatttaatgttgtcacgacgccatctgataaa 
aagcg tatga tgga teg t aaaaagc at tcaaaag tcaa tg tgc c tgaa 1 1 aaagc c tg t a 
caaagtaagcaagctgtgagtgaaagaatgcctgcgagtcaagccacaccatcatcaaga 
tctgattcacaagagtcaaatacaaatgcatataaaacaaataatatgacatcaaacaat 
gttgagaacaatcaacttattggtcatgcagaaacagaaaatgattatcaaaatgcacaa 
caatattcagagcagaaaccttctgttgattcaactcaaacggaaatatttgaagaaagt 
caagatgataatcaattggaaaatgagcaagttgatcaatcaacttcgtcttcagtttca 
gaagtaagcgacataactgaagaaagcgaagaaacaacacatccaaacaatactagtgga 
caacaagataatgatgatcaacaaaaagatttacagtcatcattttcaaataaaaatgaa 
gatacagctaatgaaaatagacctcggacgaaccaacaagatgttgcaacaaatcaagct 
gtacaaacatctaagccgatgattcgtaaaggcccaaatattaaattgccaagtgtttca 
ttactagaagaaccacaagttattgagtcggacgaggactggattacagataaaaagaaa 
gaactgaatgacgcattattttactttaatgtacctgcagaagtacaagatgtaactgaa 
ggtccaagtgttacaagatttgciattatcagttgaaaaaggtgttaaagtttcaagaatt 
acggcattacaagatgacattaaaatggcattggcagcgaaagatattcgtatagaagcg 
cctattccaggaactagtcgtgttggtattgaagttccgaaccaaaatccaacgacagtc 
aacttacgttctattattgaatctccaagttttaaaaatgctgaatctaaattaacagtt 
gcgatggggtatagaattaataatgaaccattacttatggatattgctaaaacgccacac 
gcactaattgcaggtgcaactggatcagggaaatcagtttgtatcaatagtattttgatg 
tctttactatataaaaatcatcctgaggaattaagattattacttatcgatccaaaaatg 
gttgaattagctccttataatggtttgccacatttagttgcaccggtaattacagatgtc 
aaagcagctacacagagtttaaaatgggccgtagaagaaatggaacgacgttataagtta 
tttgcacattaccatgtacgtaatataacagcatttaacaaaaaagcaccatatgatgaa 
agaatgccaaaaattgtcattgtaattgatgagttggctgatttaatgatgatggctccg 
caagaagttgaacagtctattgctagaattgctcaaaaagcgagagcatgtggtattcat 
atgttagtagctacgcaaagaccatctgtcaatgtaattacaggtttaattaaagccaac 
ataccaacaagaattgcatttatggtatcatcaagtgtagattcgagaacgatattagac 
agtggtggagcagaacgcttgttaggatatggcgatatgttatatcttggtagcggtatg 
aataaaccgattagagttcaaggtacatttgtttctgatgacgaaattgatgatgttgtt 
gattttatcaaacaacaaagagaaccggactatctatttgaagaaaaagaattgttgaaa 
aaaacacaaacacaatcacaagatgaattatttgatgatgtttgtgcatttatggttaat 
gaaggacatatttcaacatcattaahccaaagacatttccaaattggctataatagagca 
gcaagaattafccgatcaattagagcaactcggttatgtttcgagtgctaatggttcaaaa 
ccaagggatgtttatgttacggaagcagatttaaataaagaa 
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gttcctgtaccagagagtgacattgtaaatacagtagagcaagcctttaaattcaaagag 
caagtgggatacccgctaattgttagaccggcatttacgatgggtggtaccggaggcggt 
atttgtcataatgatgaagaattacatgaaatcgtctcaaatggtcttcattatagtcca 
gcaacgcaatgtttattagaaaaatctatcgcaggttttaaagaaatcgaatacgaagta 
atgcgtgataaaaacgataatgccaccgttgtatgtaacatggaaaatattgatccagtt 
ggtattcatacaggcgattcaattgttgtggctcctagtcaaacatfcatcagatgttgag 
tatcaaatgttacgtgatgtttcattaaaagttattcgagctttaggtatcgaaggtggt 
tgtaatgttcaattagcattagatccccattcattcgattattatattacagaagtaaat 
ccgcgtgtatcacgttcatcagcgttagcttcaaaagcaacaggacatcctattgcaaaa 
ttagctgctaaaatcgcggttggtctaacattagatgaaatgttaaatccaattacagga 
acatcttatgcagcgtttgaaccaactttagactatgtgatttcaaaaataccaagattt 
cc t tt tga taaa 1 1 1 gaaaaaggagaacgagagc 1 1 ggcacacaaa tgaaagcaacagg t 
gaagttatggccattggtcgaacttacgaagaatcattgttaaaagcaattcgatcactt 
gagtatggtgtgcatcacttaggattaccaaatggtgaaagcttcgatcttgattacatt 
aaagaacgtatttcacaccaagatgatgaacgattatttttcatcggcgaagcaatcaga 
agaggc acaac a t tagaagaaat tea taata tgac tcagat tga t tact tc t tc ttacac 
aagttccaaaacattattgatattgagcatcaattaaaagagcatcaaggtgatttagaa 
tatcttaaatatgcaaaagattatggatttagtgataaaacaatagcgcatcgcttfcaat 
atgacggaagaagaagtatatcaattgcgtatggaaaatgatattaaacctgtttacaag 
atggttgatacttgcgcagctgaatttgaatcttcaacaccatattattatggtacatac 
gaaactgaaaatgaatccatagttactgacaaagaaaaaatcttagtattaggctctgga 
ccaattcgaatcggccaaggtgtagaatttgactatgcgacagttcatgccgtttgggca 
attcaaaaagcagggtacgaagcgataattgtgaataacaatccagaaacagtttcaaca 
gacttctcaatttctgacaaattatactttgaacctttaactgaagaagatgtgatgaat 
atcattaatttagaaaaacctaaaggtgtcgttgtacaatttggaggacaaacagcgatt 
aatttagcagacaaattggctaaacatggtgttaaaatacttggtacttcactagaaaat 
ctaaatcgtgctgaagatagaaaagaatttgaagcactattaagaaaaattaacgtgcca 
cagccacaagggaaaacagctacatcacctgaggaagcattagcgaatgctgcagaaatc 
ggatatccggttgtagtaagaccttcttatgtattaggtggtcgcgcaatggaaattgta 
gacaatgacaaagagttagaaaactatatgacccaggctgtaaaagcgagtccggaacat 
ccggtactagtcgatagatatttaactggtaaagaaattgaagttgatgcgatttgtgat 
ggagaaacggtcattattccaggaatcatggaacatattgaacgtgctggtgtgcatagt 
ggtgactcaatcgcftgtatatccaccacaaactttgacagaagacgagttagcaacactt 
gaggactatactataaaattagctaaaggtttaaacatcattggcttaatcaacattcaa 
ttcgttatagctcacgatggtgtgtaUgttttagaagtaaatccacgttctagtagaacg 
gtaccattcttaagtaaaattactgatattccaatggcacaattagctatgcgagcaatc 
attggggaaaaactaacagatatgggttatcaagaaggggttcaaccatatgctgagggt 
gtctttgtgaaagcaccagtatttagttttaataaattgaaaaatgttgatattacttta 
ggacctgaaatgaagtcaacaggtgaagtgatggggaaagatactacattagaaaaggcg 
ttattcaaagggttaacaggtagtggcgttgaagttaaagatcacggtacagtattaatg 
accgtcagtgacaaagataaagaggaagttgttaaattggcacaacgcttaaatgaagtt 
ggctataaaattttagcaacgtctggaacagctaataaattagctgagtatgacatacct 
gcagaagtagtaggcaaaattggtggcgaaaatgatttattaacacgtattcaaaatggt 
gatgttcaaatcgttataaatacaatgactaaaggtaaagaagtagaaagggatggcttc 
caaattagacgtactacagttgaaaatggtattccatgttfcgacatctttagatacagct 
aatgccttaacgaatgtaattgaaagtatgacattbacaatgcgtcaaatg 
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atgattaacagggataataaaaaggcaataacaaaaaagggtatgatttcaaaCcgctta 
aacaaattttcgattagaaagtatactgtaggaactgcatcgattttagtaggcacgaca 
ttgacttttggtctagggaaccaagaagctaaagctgctgaaaacactagtacagaaaat 
gcaaaacaagatgatgcaacgactagtgacaataaagaagtagtgtcggaaactgaaaat 
aattcgacaacagaaaataattcaacaaatccaattaagaaagaaacaaatactgattca 
caaccagaagctaaaaaagaatcaacttcatcaagtactcaaaaacagcaaaataacgtt 
acagctacaactgaaactaagcctcaaaacattgaaaaagaaaatgbtaaaccttcaact 
gataaaactgcgacagaagatacatctgttattttagaagagaagaaagcaccaaataat 
acaaataacgatgtaactacaaaaccatctacaagtgaaccatctacaagtgaaattcaa 
acaaaaccaactacacctcaagaatctacaaatattgaaaattcacaaccgcaaccaacg 
ccttcaaaagtagacaatcaagttacagatgcaactaatccaaaagaaccagtaaatgtg 
tcaaaagaagaacttaaaaaaaatccbgagaaattaaaagaattggttagaaatgatagc 
aatacagatcattcaactaaaccagfctgctacagctccaacaagtgttgcaccaaaacgt 
gtaaacgcaaaaatgcgcbbfcgcagttgcacaaccagcagcagttgcttcaaacaatgta 
aatgatttaattaaagtgacgaagcaaacaatcaaagttggcgatggtaaagataatgtg 
gcagcagcgcatgacggtaaagatattgaatatgatacagagtttacaattgacaataaa 
gtcaaaaaaggcgatacaatgacgattaattatgataagaatgtaattccttcggattta 
acagataaaaatgatcctatcgatattactgatccatcaggagaggtcattgctaaagga 
acatttgataaagcaactaagcaaatcacatatacatttacagactatgtagataaatat 
gaagatataaaatcacgcttaactctatattcgtatattgataaaaaaacagttccaaat 
gagacaagtttgaatttaacatttgctacagcaggtaaagaaacaagccaaaatgtcact 
gttgattatcaagatccaatggtccatggtgattcaaacattcaatctatctttacaaaa 
ttagatgaagataagcaaactattgaacaacaaatttatgttaacccattgaaaaaatca 
gcaaccaacactaaagttgatatagctggtagtcaagtagatgattatggaaatattaaa 
ctaggaaatggtagcaccattattgaccaaaatacagaaataaaggtttataaagctaac 
tctgatcaacaattgcctcaaagtaatagaatctatgattttagtcaatacgaagatgta 
acaagtcaatttgataataaaaaatcatttagtaataatgtagcaacattggattttggt 
gatattaattcagcctatattatcaaagttgttagtaaatatacacctacatcagatggc 
gaactagacattgcccaaggtactagtatgagaacaactgataaafcatggttattataat 
tatgcaggatattcaaacttcatcgtaacttctaahgacactggcggtggcgacggtact 
gttaaacctgaagaaaagttatacaaaattggtgactatgtatgggaagacgttgataaa 
gacggtgttcaaggtacagattcaaaagaaaaaccaatggcaaacgttttagttacatta 
acttacccggacggtactacaaaatcagtaagaacagatgctaatggtcattatgaattc 
ggtggtttgaaagacggagaaacttatacagttaaattcgaaacgccaactggatatctt 
ccaacaaaagtaaatggaacaactgatggtgaaaaagactcaaatggtagttcggttact 
gttaaaattaatggtaaagatgatatgtctttagatactggtttttacaaagaacctaaa 
tacaacttaggtgactatgtatgggaagatactaataaagatggtatccaagatgcaaat 
gagccaggaatcaaagatgttaaggttacattaaaagatagtactggaaaagttattggt 
acaactactactgatgcctcgggtaaatataaatttacagatttagataatggtaacfcat 
acagtagaa tt tgaaacaccagcaggt tacacgccaacggttaaaaatac tacagc tgat 
gataaagattctaatggtttaacaacaacaggtgtcattaaagatgcagataatatgaca 
ttagacaggggtttctataaaacaccaaaatacagtttaggtgattatgtttggtacgac 
agtaataaagacggcaaacaagattcaactgaaaaaggtatcaaagatgtgacagttaca 
ttgcaaaacgaaaaaggcgaagtaattggaacaactaaaacagatgaaaatggtaaatat 
cgtctcgataatttagatagcggtaaatacaaagttatttttgaaaagcctgctggctta 
acacaaacagttacaaatacaacUgaagatgataaagatgcagatggtggcgaagttgac 
gtaacaattacggatcatgatgatttcacacttgataacggatacttcgaagaagataca 
tcagacagcgattcagactcagatagtgactcagacagcgactcagactcagacagcgac 
tcagactcagacagtgattcagattcagacagcgactcagattcagatagcgactcagat 
tcggacagcgattcagactcagatagcgactcagattcagatagcgattcagactcagac 
agcgactcagattcagatagcgattcggacfccagacagcgattcagactcagatagcgac 
tcagactcagacagcgactcagattcagatagcgattcggactcagatagcgactcagat 
tcagacagcgattcagactcagatagcgactcagattcagacagcgattcagactcagat 
agcgactcagactcagacagtgattcagattcagacagcgactcagactcagatagcgac 
tcagattcggacagcgactcagactcagatagcgactcagactcagacagtgattcagac 
agcgattcagactcggatgcaggaaaacatacacctgttaaaccaatgagtactactaaa 
gaccatcacaataaagcaaaagcattaccagaaacaggtagtgaaaataacggctcaaat 
aacgcaacgttatttggtggattatttgcagcattaggtccattattgttattcggtcgt 
cgcaaaaaacaaaacaaa 



146. 



a t gac t ca 1 1 ta 1 1 agag ac a 1 1 1 gaga tg t caa t aga t c ac c aggaaga t gg 1 1 tag 1 1 
gttatttctatgcctgtfcactgataaagtaaaacaaccatttggatatttacatggtggg 
gcttcgattgctttaggtgaaacagcatgttcattaggatctgctaatttaattgataca 
accaaatttattccattaggtttagagatgaatgctaaccatattcactctgctaaagat 
ggtcgcgttactgcgacagctgaaattattcatcgaggtaagtcgacacatgtatgggat 
ataaaaattaagaatgacaaagaacaattaattacagttatgcgtggtacagttgctatt 
aaacctttaaaa _______ 



147. 



atggagcatacaactatgaaaataacaacgattgctaaaacaagtttagcactaggcctt 
ttaacaacaggtgtaatcacaacgacaacgcaagcagcaaacgcgacaacaccatcttcc 
actaaagtggaagcaccacaatcaacaccgccctcaactaaaatagaagcaccgcaatca 
aaaccaaacgcgacaacaccgccctcaactaaagtagaagcaccgcaacaaacagcaaat 
gcgacaacaccgccttcaactaaagtgacaacacctccatcaacaaacacgccacaacca 
atgcaatctactaaatcagacacaccacaatcgccaaccacaaaacaagtaccaacagaa 
ataaatcctaaatttaaagatttaagagcgtattatacgaaaccaagtttagaatttaaa 
aatgagattggtattattttaaaaaaatggacgacaataagatttatgaatgttgtccca 
gattatttcatatataaaattgctttagttggtaaagatgataaaaaatatggtgaagga 
gtacataggaatgtcgatgtatttgtcgttttagaagaaaataattacaatctggaaaaa 
tattctgtcggtggtatcacaaagagtaatagtaaaaaagttgatcacaaagcaggagta 
agaatCactaaggaagataataaaggtacaatctctcatgatgtttcagaattcaagafct 
actaaagaacagatttccttgaaagaacttgattttaaattgagaaaacaacttattgaa 
aaaaataatctgtacggtaacgttggttcaggtaaaattgttattaaaatgaaaaacggt 
ggaaagtacacgtttgaattgcacaaaaaattacaagaaaatcgcatggcagatgtcatc 
aatagtgaacaaattaaaaacatcgaagtgaattbgaaa 
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14B. 


atgaaaaagcaaataatttcgctaggcgcattagcagttgcatctagcttatctacatgg 
gataacaaagcagatgcgatagtaacaaaggattatagtgggaaatcacaagttaatgct 
gggagtaaaaatgggacattaatagatagcagatatttaaattcagctctatatcattcg 
gaagactatataatttatgctataggattaactaataaatatgaatatggagataatatt 
tataaagaagctaaagataggttgttggaaaaggtattaagggaagatcaatatcttttg 
gagagaaagaaatctcaatatgaagattataaacaatggtatgcaaattataaaaaagaa 
aatcctcgtacagatttaaaaatggctaattttcataaatataatttagaagaactttcg 
atgaaagaatacaatgaactacaggatgcattaaagagagcactggatgattttcacaga 
gaagttaaagatattaaggataagaattcagacttgaaaacttttaatgcagcagaagaa 
gataaagcaactaaggaagtatacgatctcgtatctgaaattgatacattagttgtatca 
tattatggtgataaggattatggggagcacgcgaaagagttacgagcaaaactggactta 
atccttggagatacagacaatccacataaaattacaaatgaacgtattaaaaaagaaatg 
attgatgacttaaattcaattattgatgatttctttatggaaactaaacaaaatagaccg 
aaatctataacgaaatataatcctacaacacataactataaaacaaatagbgataataaa 
cctaattttgataaattagttgaagaaacgaaaaaagcagttaaagaagcagatgattct 
tggaaaaagaaaactgtcaaaaaatacggagaaactgaaacaaaatcgccagtagtaaaa 
gaagagaagaaagttgaagaacctcaagcacctaaagttgataaccaacaagaggttaaa 
actacggctggtaaagctgaagaaacaacacaaccagttgcacaaccattagttaaaatt 
ccacagggcacaattacaggtgaaattgtaaaaggtccggaatatccaacgatggaaaat 
aaaacggtacaaggtgaaatcgttcaaggtcccgattttctaacaatggaacaaagcggc 
ccatcattaagcaataattatacaaacccaccgttaacgaaccctattttagaaggtctt 
gaaggtagctcatctaaacttgaaataaaaccacaaggtactgaatcaacgttaaaaggt 
ac t caaggagaa tcaag tgata t tgaagttaaacc tcaagcaac tgaaacaacagaagc t 
tctcaatatggtccgagaccgcaatttaacaaaacacctaaatatgttaaatatagagat 
gctggtacaggtatccgtgaatacaacgatggaacatttggatatgaagcgagaccaaga 
ttcaataagccatcagaaacaaatgcatataacgtaacaacacatgcaaatggtcaagta 
tcatacggagctcgtccgacatacaagaagccaagcgaaacgaatgcatacaatgtaaca 
acacatgcaaacggccaagtatcatacggagctcgtccgacacaaaacaagccaagcaaa 
acaaacgcatataacgtaacaacacatggaaacggccaagtatcatatggcgctcgccca 
acacaaaacaagccaagcaaaacaaatgcatacaacgtaacaacacatgcaaacggtcaa 
gtgfccatacggagctcgcccgacatacaagaagccaagtaaaacaaatgcatacaatgta 
acaacacatgcaga tggtac tgcgacatatgggcctagagtaacaaaa 


149, 


atgaaaaaattagcaacagtaggttctttaattgtaacaagcactttagtattctcaagt 
atgccttttcaaaatgcgcatgccgacacaacttcaatgaatgtgtcgaataaacaaagc 
caaaatgtacaaaatcatcgtcctcatggcggagtagtaccacaaggaatgacgcaagca 
caatatactgaattagagaaagctttaccccaattaagcgctggcagtaatatgcaagac 
tataatatgaaattgtatgatgcgacgcaaaatattgctgataaatacaatgtgataatt 
acaactaatgtaggggtatttaaaccacatgctgttagagatatgaatggccatgcgtta 
cctttaacaaaagatggcaatttttatcaaacgaatgtagatgcaaatggtgttaatcat 
ggtggtagtgaaatggtgcaaaataaaacaggtcatatgagtcaacaaggccatatgaat 
cagaacacacacatgaaccaacagccacacatgcaacaaggtcatatgcaatcatcaaac 
catcaaatgatgagtccaaaagcaaatatgcattcatcaaatcatcaaatgaaccaaagt 
aacaaaaaagttttaccagctgctggtgaaagtatgacatcaagtattcttactgcaagt 
a t tgccgcac tactattagtatctgggttattcttagcatttagacgacgttcaacaaat 
aaa 


150. 


gtgcttaggagtgatttttatatgtcttattccattgttagagtttcaaaagttaaatct 
ggaacaaatacaacgggcatacaaaaacatgttcaaagagaaaataataattatgaaaat 
gaagatatagaccatagtaaaacttacttaaattatgatttggtaaatgctaataaacag 
aattttaataacttgattgatgaaaaaatcgaacagaattatacaggcaaaagaaaaatt 
agaacagacgcgattaaacacattgatggtttaattacatcagacaatgatttctttgat 
aatcaaacgccagaagatacaadgcagttttttgaatatgctaaagagtttttagaacaa 
gaatacggtaaagataatttattatatgcaacagttcacatggacgaaaaaacaccacat 
atgcattatggcgttgttccaataactgatgatggtcgtttaagtgctaaagaagttgta 
ggtaataaaaaagctttaacagcgtttcaagatagatttaatgagcatgttaaacaacga 
ggatatgatttagaacgtgggcaatcaagacaagtaacaaatgctaaacatgagcaaata 
agtcagtataaacaaaaaacagaatatcataagcaagaatatgaacgtgagagccaaaaa 
acagaccatataaagcaaaagaacgataaattaatgcaagagtaccaaaaatcgttaaat 
acgcttaaaaagcctataaatgttccgtatgagcaagaaactgaaaaagtaggtggttta 
tttagcaaagaaatacaagaaactggaaatgttgtaataagccaaaaagatttcaatgaa 
tttcagaaacagataaaagctgctcaagatatttcggaagattacgagtatataaagtct 
ggtagagccttagatgataaagataaggaaatacgagagaaagatgatttattaaataaa 
gcagttgagcgtattgaaaacgcagacgataattttaaccaactttacgaaaatgcaaag 
cc ac 1 1 aaagagaata t agaaa t agcg 1 1 aaagc 1 1 tt aaaaatc 1 1 ac taaaagag t ta 
gaacgagttttaggaagaaatacctttgcggaaagagttaataagttaacagaagatgaa 
cctatggca 


151. 


MSWFDKiiFGEDNDSOTJDLrHI^KRRQBSQNrDNDHDSLLPQNNDIYSRPRGKFRFPM^ 

AYENEIWEQSADTISDEKEXIYHRDYRKQSHDSRSQKRHRRRRNQTTEEQNYSEQRGNSKI 

SQQSIKYKDHSHYHTNKPGTVVSAINGIEKETHKPKTHNMYSi^TOmRiUCDSTPDYHKES 

FKTSEVPS AI FGTMKPKKLENGRI PVSKPSEKVBSIDKQKYDKYVAKTQTSQNKQLEQEKQ 

NDSVVKQGTASKSSDElWSSTTKSMPKrySKVDOTIiaENIYASQIVEEIRRERERKVLQK 

RRFKKALQQKREEHKNEEQDAIQRAIDEMYAKQAERYVGDSSLNDDSDLTDNSTDASQIiH 

TNGIENETVSNDENKQASIQNEDTNDTHVDBSPYNYEEVSLNQVSTTKQLSDDEVTVSNV 

TSQHQSALQHNVE\rtroKDEUa^QSRLIADSEEDGA'rNKEEYSGSQIDDAEFYELN^ 

EDTTSNIBDNTNRNASEMHVDAPKTQEYAVTESQVimDKTVDNEIELAPRHKKDDQTNL 

SVNSLKTNDVl^roNHVVEDSSM^reIEKNNAEITENVQNEAAESEQNVEBKTIEl^^ 

EKVSTLSKRPFNVVMTPSDKICR^IMDRKKHSKVNVPELKPVQSKQAVSERMPASQATPSSR 

SDSQE SNTNAYKTNNMTSNNVENNQLI GHAETENDYQNAQQ YSEQKPS VDSTQTEI FEES 

QDDNQLENEQVDQSTSS SVSEVSDITEESEETTH PNNTSGQQDNDDQQKDLQS SFSNKNE 

DTANENRPRTNQQDVATNQAVQTSKPMIRKGPNIKLPSVSLLEEPQVIESDEDWrTDKKK 

ELJroALFYFNVPABVQDVTEGPSVTRFELSVEKGVKVSRITALQDDIKMALAAKDIRTEA 

PIPGTSRVGIEVPNQNPTTVNLRSIIESPSFKI«VESKLWA^IGYRIN1^PLIJ^DIAKTPH 

AI.IAGATGSGKSVCINSIIiMSLLYKNHPEELRLLHDPKMVELAPYNGLPHLVAPVITDV 

KAATQSLKWAVEEMERRYKIiFAHYHVRNITAFNKKAPYDERWPKIVIVIDEIJU)LMM^ 

QEVEQSI ARIAQKARACGIHMLVATQRPSVNVITGLIKANI PTRIAFMVSSSVDSRTI LD 

SGGAERLLGYGDMLYLGSGMNKPIRVQGTFVSDDEIDDWDFIKQQREPDYLFEEKELLK 

KTQTQSQDBLFDDVCAFMVNEGHISTSLIQRHFQIGYNRAARIIDQLEQLGYVSSANQSK 

PRDVYVTEADLNKE 
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152. 


MPKRNDIKTILVIGSGPIIIGQAAEFDYAGTQACLALKESGYRVILVNSNPATIMTDKBl 

ADKVYIEPLTHDPIARIIRKEQPDALLPTI^GQTGLNMAIQLHESGVLQDNNVQLLGTEL 

TSIQQAEDREMFRTLMNDLNVPVPESDrvmVEQAFKFKEQVGYPLIVRPAFIMGQTGGG 

ICHNDEBLHEIVSNGLHYSPATQCLLEKSIAGFKEIEYEVMRDKNDNAIWCNMENIDPV 

GIHTGDSIWAPSQTLSDVEYQMI/RDVSLKVIRALQIEGGCNVQLALDPHSFDYYIIEVN 

PRVSRSSALASKATGYPIAKLAAKIAVGLTLDEMLNPITGTSYAAFEPTLDYVISKIPRF 

t>i?riv i?c vrpR IT T /aTHMK ft TfiPUM AT GRT YPES LLKAI RS LB YGVHHLGLPNGESFDLDYI 

KERISHQDDBRLFFIGEAIRRGTTLEEIHNMTQIDYFFLHKFQNIIDIEHQLKEHQGDLE 

YLKYAKDYGFSDKTIAHRFNMTEEE\^QLRME1^IKPVYKMVDTCAAEFESST 

ETENESIVTDECEKILVLGSGPIRIGQGVEFDYATVHAVWAIQKAGYEAirVNNNPETVST 

DFSXSDKLYFEPLTEEDVMNIINLEKPKGVWQFGGQTAINIJU:)KIJaCHGVKILGTSLEN 

LNRAEDRKEPEALLRKINVPQPQGKTATSPEEALANAAEIGYPVWRPSYVLGGRAMEIV 

DNDKELENYMTQAVKAS PEH PVLVDRYLTGKE I E VDAICDGETVI I PGIMEH lERAGVHS 

GDSIAVYPPQTLTEDELATLEDYTIKLAKGIiNIIGLINIQFVIAHDGVYVLEVNPRSSRT 

VPFLSKITDIPMAQLAMRAIIGEKLTDMGYQEGVQPYAEGVFVKAPVFSFNKLKNVDITL 

GPEMKSTGEVMGKDTTLEKAIiFKGLTGSGVE\mDHGTVIJlTVSDKDKEEWKIA 

GYKILATSGTANKLAEYDI P AEWGKIGGENDLLTRI QNGDVQIVINTMTKGKEVERDGF 

QI RRTTVENGI PCLTSLDTANALTNVI ESMTFTMRQM 


153. 


MI NRDNKKAITKKGM ISNRIl^JKFS IRKYTVGTAS ILVGTTLI FGLGNQBAKAAENTSTEN 

AKQDDATTSDOTCEWSETENNSTTEiqNSTNPIKKETNTDSQPEAKKESTSSSTQKCKJN^ 

TATTETKPQNIEKENVKPSTDKTATEDTSVILEEKKAPNimJiroVTTKPSTSEPSTSEI^ 

TKPTTPQESTNIENSQPQPTPSKVDNQVTDATNPKEPVNVSKEELKKNPEia.KELVRNDS 

NTDHSTKPVATAPTSVAPKRVI^AKMRFAVAQPAAVASNNVITOLIKVTOQTIKVGDGKD 

AAAHIXSKDIEYDTEFTIDNKVKKGDTMTINYDKNVIPSDLTDKNDPIDITDPSGEVI^ 

TFDKATKQITYTPTDYVDKYEDIKSRLTLYSYIDKKWPWETSLNLrFATAGKETSQP^ 

VDYQDPMVHGDSWIQSIFTKLDEDK<n'IEQQIYVNPLKKSATNTKVDIAGSQVDDYGNIK 

LGrNGSTI IDQNTEIKVYKvWSlAjQLiFQSrm fay YliUV 1 oKir UlNlUxfar faiMlN VA J. JjJJir va 

DINSAYIIKWSKYTPTSDGEIJ)IAQGTS^mTTDKYGYYNYAGYSNFIVTSNDTGGGDGT 

VKPEEKLYKIGDYVWEDVDKDGVQGTDSKEKPMAimiWLTYPIXSTTKSVRTDANGHYEF 

GGLKJX5ET YTVKFETPTG YLtPTKVNGTTDGEKD SNGS S\rEVKI^ 

YNLGDYVWEDTNKDGIQDANEPGIKDVKVTLKDSTGKVIGTTTTD 

TVEFETPAGYTPTVKNTTADDKDSNGLTTTGVIKDADNMTLDRGFYKTPKYSLGDYVV7YD 
SNKDGKQDSTEKGIKDVT\n'LQNEKGEVIGTTKTDENGKYRFDlSn[.DSGKYKVIFEKPAGL 
TQTVTNTTEDDKDADGGEVDVTITDHDDFTLDNGYFEEDTSDSDSDSDSDSDSDSDSDSD 
SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 
SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 
SDSDSDSDSDSDSDSDSDSDSDSDSDAGKHTPVKPMSTTKDHHNKAKALPETGSENMGSN 
NATLPGGLFAALGSLLLFGRKKKQNK 


154. 


MTHLl4ETFEMSIDHQEIX3LWISMP\m)KVKQPFGYLHGGASIALGETACSLGSAlsajIDT 

TKFIPLGLEMNittimiHSAKDGRVTATAEIIHRGKSTHVWDIKIKiroK^ 

KPLK 


155. 


MEHTTMKITTIAKTSIJUjGLLTTGVITTTTQAANATTPSSTKVEAPQSTPPSTKIEAPQS 
KPNATTPPSTKVEAPQQTANATTPPSTKVTTPPSTNTPQPMQSTKSDTPQSPTTKQVPTE 
INPKFKDLRAYYTKPSLEFKiSIEIGI ILKKWTTIRFMNWPDYF I YKIALVGKDDKKYGEG 
VHRNVDVFWLEENNYNIJSKYSVGQ1TKSNSKKVDHKA6VRITKEDNKGTI SHDVSEFKI 
TKEQISLKELDPKLRKQLIEKlJNLYGNVGSGKIVIKMKNGGKyTPELHKKLQECmi^^ 
NSEQIKNIEVNLK 


156. 


MKKQI ISLGALAVAS SLFTWDNKADAIVTKDYSGKSQVNAGSKNGTLIDSRYLNSALYYL 
EDYI IYAIGLTNKYEYGD^^t YKEAKDRIiEKVLREDQYLLERKKSQYEDYKQWYANYKKE 
NPRTDLKMANFHKYElLEELSMKEYNELQDZVLKRALDDFHREVKDIKDKNSDIJe^ 
DKATKEVYDLVSEIDTLWSYYGDKDYGEHAKELRAKLDLILGDTDNPHKITWERIKKEM 

, iddlnsi iddffmetkqnrpks itkynptthnyktnsdnkpnpdkt..veetkkavkeadds 

\^ikkkt:vkkygetetkspvvkeekkveepqapkvdnqqevkttagkaeettqpvaqpl\^ 

pqgtltgervkgpeyptmenkwqgeivqgpdfltmeqsgpslsi^imwppltnpilegl 

egssskleikpqgtestlkgtqgessdievkpqatetteasqygprpqfnktpkyvkyrd 

agtgireyotx3tfgybarprfnkpsetnay3wtthangqvsygarptykkpsetnaynvt 

thangqvsygarptqnkpsktnaynvtthgngqvsygarptqnkpsktmynvtthangq 

vsygarptykkpsktnaynvtthadgtatygprvtk 


157. 


MKKLAWGSLIVTSTLWSSMPFQNAHADTTSMlWSNKQSQNVQNHRpyGGWPQGMTQA 
QYTELEKALPQLSAGSN^QDyiO«KLYDATQNIADKYNVIITTNVGVFKPHAVRD»a^ 
PLTKDGNFyQTlWDANGVNHGGSE^IVQNKTGHMSQQGH^^^QOTHI4NQQPHMQQG™ 
HQMMS PKANlfflS SIQHQMNQSNKKVLP AAGESMTSSI LTAS I AALLLVSGLPLAFRR^ 


158. 


VLRSDFY^ISYSI VRVSKVKSGTNTTGI QKWQREtlNimiNEDI DHSKTYLNYDLVNANKQ 
NFNNLIDEKIEQNYTGKRKIRTDAIKHIDGLITSDI^FFDNQTPEDTKQFFBYAKEFLEQ 
EYGKDNLLYATVHMDEKTProiHYGVVPXTDDGRLSAKEWGNKKALTAFQDRFlJEHVKQR 
GYDLBRGQSRQVTNAKHEQISQYKQKTEYHKQEYERESQKTDHIKQKNDKLMQEYQKSLN 
TLKKPINVPYEQETEKVGGLFSKEIQETGNWISQKDFNEFQKQIKAAQDISEDYEYIKS 
GRALDDKDKEIREKDDLIJSIKAVERIENADDNFNQLYENAKPIJCENIEIALKLLKILL^^ 
ERVLGROTFAERVNKLTEDEPMA 
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159. 


atgatgaaaaagttaaaagcgagtgaaattagacaaaaatatctagatttctttgttgaa 
aaaggacatatggttgaaccttctgcaccattagtgccaattgatgatgatacattatta 
tgga ttaattcaggtgtagcaacattaaagaaatattttgatggacgtgaaacacc taaa 
aagccaagaattgtaaactctcaaaaagctattcgtacaaatgatattgaaaatgttggt 
ttcacagcgcgtcaccatacattctttgaaatgttaggtaacttctcaattggtgactat 
tttaaacaagaagcgattgaatttgcttgggaatttttaacgagtgataaatggatgggt 
atggagccagataaattgtacgttacgattcatccggaagatatggaagcatacaacatt 
tggcataaagatattgggcttgaagaaagtcgtattattcgcattgaaggtaacttctgg 
gatattggtgaagggccttcaggaccgaacactgagattttctatgatcgcggagaagca 
tatggacaagacgatccggcagaagaaatgtatccaggtggagaaaatgaacgctatctt 
gaagtatggaacttagtatttagtgaattcaatcataataaagatcatagttacacacca 
ttacctaataaaaatattgatactggcatggggcttgagcgtatggcctcagtttctcaa 
aatgtacgtactaactatgaaacagatttatttatgcctataatgaatgaaatcgaaaaa 
gtatcaggtaaacaatatttagtaaacaacgaacaagatgtggcatttaaagtaattgct 
gaccacattcgtacgattgcatttgcaatttctgatggtgcattacctgccaatgaaggt 
agagggtatgtattacgtcgattgttacgtcgtgccgttcgttttagtcaaacgttagga 
atcaatgagccatttatgtacaaacttgttgatattgttgcagacattatggaaccatat 
ta tccaaatg t taaggaaaaagcagat t tea t taagcg tgt tataaagtc tgaagaagaa 
cgat tccatgaaaca t tagaagatggtt tagcgat 1 1 taaa tgaa t taa t taaaaaagc t 
aaagcgacaacaaatgaaattaatgggaaagatgcatttaaattgtatgatacgtatggg 
ttcccaattgaattaactgaagaaatagcagtgcaagcaggattgaaagttgatatgaca 
acattcgagtcagaaatgcaacaacaacgtgatcgtgcacgtcaagcacgtcaaaattct 
caatcaatgcaagttcaaagtgaagtattgaaaaatattacatctgceiagtacttttgtt 
ggttatgatactgcgacagctcaaacaacactaacacacttgatatacaatggtgaagaa 
gt ttcacaag t tgaagcggg tgaaacagtatac ttcatgt taacggaaacaccat 1 1 tat 
gcaatcagtggtggacaagttgcggatacaggtattgtttataatgacaattttgaaatt 
gctgttagtgaagtaaccaaagcaccaaatggtcaaaacttgcataaaggagtagtacaa 
tttggccaagtaaatgttggcgctacagtgtctgctgaagtgaaccaaaatgatcgacgt 
gacat tc aaaagaacca t agtgcaacacat tt at tacatgcagcgt tgaaa tcag tac tg 
ggtgatcatgttaaccaagctggttcactagtagaagcagatcgtttacgttttgatttc 
tctcattttggtccaatgactaatgatgaaattgatcaagttgaacgcttagtaaatgaa 
gaaatttggaaaggtattgacgttaacattcaagaaatggatattgcttcagctaaagaa 
atgggcgcaatggcattattcggtgaaaaatatggtgatgttgtgcgtgtagtaaatatg 
gcaccattttcaattgaattatgtggtggtattcatgtccgcaatacttctgaaattggc 
ttattcaaaatagtaagtgagtcaggtacaggagctggtgtgcgtcgtattgaagcatta 
acaggtaaagcagctttcttatatttagaagatattcaagagaaatttaatacgatgaaa 
tcacagctgaaagtgaaatctgatgatcaagtagtcgataagttaacacaattacaagat 
gaagaaaaagcattattaaaacaattagagcaacgtgacaaagaaatcacatcacttaaa 
atgggtaatattgaagatcaagttgaagaaatcaatggctataaagtattggttactgaa 
gtggatgtaccaaatgcgaaagcaattcgctcgacaatggacgattttaaatctaaacta 
caagatacaattatcattcttgcaagtaatgttgatgataaagtatcgatggttgcaact 
gtccctaaatctttaacaaataacgttaaagccggtgatcttatcaaacaaatggcacca 
atcgttggtggtaaaggtggcggtcgtccagatatggctcaaggtggcggtacacaacct 
gaaaatatctcaaaatcattaagctttattaaagattacattaaaaatcta 


160. 


MMKKLKASEIRQKYLDFFVEKGHI4VEPSM'LVPIDDDTLLVaNSGVATLKKYFDGRETPK 
KPRIVNSQKAIRTNDIEJWGFTARHHTFFEMLGNFSIGDYFKQEAIEFAtJEFLTSDKWMG 
>IEPDKLYWIHPEDMEAYin:WHKDIGLEESRIIRIEGNRiroiGEGPSGPNTEIFVXiRGEA 

J y^\^l,HJr*\ ftCfV^ I IT ovii jitiM CiXv X t trtV i¥i>ixjv c oiiPiNriiiirviJrio 1 i. njnvfiNXMXL^ j.\3i'ivjiJi_ii.vLiAo v 

NVRTNYETDLFMPIMNEIEKVSGKQYLVNNEQDVAFKVIADHIRTIAFAISDGABPi^ 

RGYVLRRLIJmAVRFSQTLGINEPFMYKLVDIVADIMEPYYPNVKEKiV^ 

RFHETLEDGXJULNELIKKAKATTNEIlTCKDAFKLYOTYGFPIELTEErAVQAGLK^^ 

TFESEMQQQRDRARQARQNSQSMQVQSEVLKNITSASTFVGYDTATAQTTLTHLIYNGEE 

VSQVEAGETVYF^^JTETPFYATSGGQVADTGIVYNDNFEIAVSEVTKAPNGQNLHKGVVQ 

FGQVWGATVSAEVNQlSroRRDIQKNHSATHLIilAALKSVLGDHVNQAGSLVEADRLRFDF 

SHFGPMTITOEIDQVERLVNEEIWKGIDVNIQEfclDIASAKEMGAMALFGEKYGDVVRVVNM 

APFSIELCGGIHVmNTSEIGlJreXVSESGTGAGVRRIEALTGKAAFLYLEDIQEKFNT^ 

SQLKVKSDDQV\nm.TQLQDEEKAIjLKQLEQRDKEITSLKJK5NIEDQVEEING 

VDWNAKAIRSTMDDFKSKLQDTIIIrASN\^3DKVS^n^TVPKSLTN^^^ 

IVGGKGGGRPDMAQGGGTQPENI SKSLSFIKDYIKNL 


161. 


atgaatagtgagtttatatatggacgggtaacaaatttaggaggtaagattttgagttta 
ataaagaaaaagaataaagatattcgcattataccattaggcggtgttggcgaaattgct 
aaaaatatgtatatcgttgaagtagacgatgaaatgtttatgttagatgctggacttatg 
tttccagaagacgaaatgctaggtattgatattgttataccagacatttcatacgtactt 
gaaaataaagataaattgaagggtatattccttacacacggacatgagcacgcgattggt 
gcagtgag t tatgt 1 1 tagaacaa t tagatgcaccagta ta tgga tc taaa t tgacaa ta 
gcgttaattaaagaaaatatgaaagcccgtaatattgataaaaaagttcgctactataca 
gttaataatgattcaattatgagattcaaaaacgtgaatattagtttctttaatacgaca 
cacagtattcctgatagtttaggtgtttgtattcacacttcatatggtgccattgtgtat 
acaggtgaatttaagtttgaccaaagtttacatggacattatgcaccagatattaaacgt 
atggcagagattggtgaagaaggcgtatttgtcttaatcagtgattctactgaggcagag 
aaacc tgga t a taa tac tccggaaaa tg tga t tgaaca tea ta tg ta tga tgc 1 1 1 tgca 
aaagtgcgaggtcgcttgatagtttcatgttatgcttcgaactttatacgtattcagcaa 
gttttaaatattgctagcaagctaaatcgtaaagtgtcatttttaggaagatcacttgaa 
agttcatttaatattgctcgtaaaatggggtatttcgacattcctaaagatttgctaatt 
cctataacagaagttgataattatcctaaaaatgaagtgataattatagctactggtatg 
caaggagaacctgtagaagccttaagtcaaatggcgcaacataagcataaaattatgaat 
a tcgaagaaggcga t tc tg ta 1 1 1 1 tagcaa 1 1 acggc t tc tgc taa ta tggaag 1 1 a tc 
attgcgaatacattaaatgagcttgtacgtgctggcgcacatattattccaaataacaaa 
aagattcatgcttcaagtcatggttgcatggaagaattaaaaatgatgattaatattatg 
aaacctgaatactttattcctgtacaaggtgaatttaaaatgcagatagcacatgcgaag 
c t age age tgaagcagg tgt t gcaccagaaaaga tt 1 1 cc 1 1 g tggaaaaaggaga tg t c 
attaattacaacggtaaagatatgatattaaatgaaaaggtaaattcaggaaatatttta 
atagatggcattggtattggggatgtaggaaatatcgtgttgagagaccgtcatctttta 
gcagaagatggtatctttattgctgttgtaacgttagatcctaaaaatagacgtatagct 
gcgggacctgaaattcaatctcgtgggtttgtatatgtacgtgaaagtgaagacttatta 
cgtgaagcagaagagaaagtacgtgaaatagtagaggctggtttacaagaaaaacgcata 
gaa tgg tc tgaaa 1 1 aaacaaaa t a tgcg tgat caaa t tag taaac t a t ta t tcgaaag t 
acaaaacgtcgtcctatgattattccagtaatttctgaaatt 
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162. 


MNSEFIYGRVTNLGGKILSLIKWCNKDIRIIPLGGVGEIiUaJMYIVEVDDE^ 

FPEDE^lIiGIDIVIPDISYVLENKI)KIiKGIFLTHGHEHAIGAVSYVLBQIiDAPVYGSKLTI 

ALIKENMKARNIDKKVRYYTVNNDSIMRFKNVOTSFPr^ 

TGEFKFDQSIJiGHYAPDIKRMAEIGEEGfVFVLISDSTEAEKPQVNTPENVIEHHMyDAFA 
KVRGRLIVSCYASNFIRIQQVI^NIASKIJSIIUCVSFI^RSLESSFNIARKMGYFDI^ 
PITEVDNYPKNEVIIIATGMQGEPVBALSQMAQHKHKIMNIEEGDSVFLAITASANMBVI 
IANTi;NEL\mAaAHIIPNNIUaHASSHGCMEELi»IM3OT 

IJ^AGVAPEKIPLVEKGD\aira3GKDMILNEKVNSGNILIDGIGIGDVGNIVl^ 
AEIX3IFIAVVTLDPKNRRIAAGPEIQSRGFVYVRESEDLLREAEEKVREIVBAGLQBKRI 
E^^^SEIKQNMRDQISKLLFESTKRRPMIIPVISEI 


163. 


atggaaataacaatgcctaagttaggtgagagcgttcatgaaggcaccattgaacaafcgg 
ttagtttctgttggtgaucatattgatgaatatgaaccattatgtgaagttattacagat 
aaagtgacagctgaagtcccttccacgatatcaggaacaattacagaaattttagttgaa 
gcggggcagacagtagctattgatacaafctatctgtaaaattgaaactgctgatgaaaag 
acaaatgaaacaactgaagagatacaagcaaaagtggatgagcatactcagaaatctact 
aaaaaagctagtgcaacagtggaacagacatctactgctaaacaaaatcaaccacgtaat 
aatggtcgcttttcacctgttgtatttaaactcgcttcagagcatgacattgatttatca 
caagttgtaggtagtggatttgaaggtcgtgtaactaagaaggatataatgtcagttatt 
gaaaatggtggtaccacagctcaatctgacaaacaagttcaaacaaaatcaacatcagta 
gatacatcaagtaaccaatcatctgaagacaatagtgaaaacagcacaataccagtaaat 
ggtgtgcgtaaagcaattgcgcaaaatatggttaatagtgtaacagagattccacatgca 
tggatgatgattgaagtagatgctacaaatcttgtgaaaacgagaaatcattataaaaac 
agctttaaaaataaagaaggatataatctaacgttctttgctttctttgtaaaagcfcgta 
gcagatgctttaaaagcatatcctttattaaatagtagctggcaaggaaatgaaattgtc 
ttacataaagacattaatatttcaattgctgttgctgatgaaaataaattatacgtacct 
gtgattaagcatgcagacgaaaagtcaatcaaaggtatagctagagaaattaatacttta 
gcaacgaaagcgcgtaataagcaattgacagctgaagatatgcagggcggtacatttacg 
gtaaataatactggtacatttggttcagtatcatcaatgggtattataaatcatccacaa 
gcagcgatttuacaaguagaaucaatcy ucaaaaagccay uagua.ciuuactuv^cLi^aL.ycxuu 
gcaattcgtaacatggttaatttatgtatttcaattgatcatcgtattttagatggttta 
caaacaggtaaatttatgaatcatattaaacagcgtatcgaacagtatactttagaaaat 
acaaatatatat 


164. 


MBnMPKLGESVHEGTIEQWLVSVGDHIDEYEPLCEVITDKVTAEVPSTISGTITEILVE 

AGQWAIDTIiaaETADEKTI^TTEEIQAK\nDEHTQKSTKKASATVEQTSTAKQNQPRN 

NGRFSPVWKIASEHDIDLSQWGSGFEGRVTKKDIMSVIENG(3TTAQSDKQVQTKSTSV 

DTSSNQS SEDNSENSTI PVNGVRKAIAQNMVNSVTEI PHAWMMIEVDATNLVKTRNHYKN 

SFKl^GimjTFFAFFVKAVADALKAYPIilJJSSWQGNEIVLHKDINISIAVADENKI. 

VIKHADBKSIKGIAREINTLATKARNKQLTAEDMQGGTFTVNKTCTFGSVSSMGII^ 

AAILQVESIVKKPWINDMIAIJINM\«ILCISIDHRILDGLQTGKFMNHIKQRIEQYT^ 

TNIY 


165. 




' 166. 




167. 


atggaggacaacatgatttatgcaggtattttagcaggaggtattggttcgagaatgggg 
aacgtgccattaccaaaacaatttttagatattgataataaaccgattttaatccataca 
attgagaagttcattttagtgagtgaatttaatgagattattatcgcaacgccagcacag 
tggatttcccatacacaggatattttaaaaaaatataacattacagatcaacgtgtcaaa 
gtagttgcaggtggtacggatcgaaatgaaacaattatgaacattatcgaccatattcgc 
aatgtaaatggaattaataatgatgatgtgattgtaactcatgatgccgtaagaccattt 
ttaactcaacgtattattaaagagaacattgaagtagcagcaaaatatggtgcagtagat 
acagtcattgaagcaattgatacgattgtaatgtctaaagataaacagaacatacacagfc 
atccctgtaaggaatgaaatgtatcaaggccaaacaccacaatcatttaatattaaatta 
ttacaagatagttatcgcgccttaagtagtgaacaaaaagaaatcttatcagatgcatgt 
aaaatcattgtcgaatctggacatgcagttaaattggtacgtggagaactatacaacatt 
aaagtgacaacaccgtatgatttaaaagtagcaaatgccattattcaaggtgatattgcc 
gatgat 


168. 


MEDNMIYAGILAGGIGSRMCaJVPLPKQFIiDIDNKPILIHTIEKFILVSBFNEIIlATPAQ 

WISHTQDIIiKKYNITDQRVKWAGGTDRNETIMNIIDHIRNVNGINNDDVI^ 

LTQRIIKBNIEVAAKYGAVDTVIEAIDTIVMSKDKQNIHSIPVmNEMYQGQTPQSFNIiai 

LQDSYRALSSEQKEILSDACKIIVESGHAVKLVRGELYNIKVTTPYDI.KVANAIIQGDIA 

DD 



wo 02/059148 



- 45 - 



PCT/EP02/00546 



169. 


atgataacatactggtgtatgacagttaatggagggaacgaaatgaaagctttattactt 
aaaacaagtgtatggctcgttttgctttttagtgtaatgggattatggcaagtctcgaac 
gcggctgagcagcatacaccaatgaaagcacatgcagtaacaacgacagacaaagcaaca 
acagataagcaacaagtaccgccaacaaaggaagcggctcatcattctggcaaagaagcg 
gcaaccaacgtatcagcatcagcgcagggaacagctgatgatacaaacagcaaagtaaca 
tccaacgcaccatctaacaaaccatctacagtagtttcaacaaaagtaaacgaaacacgc 
gacgtagatacacaacaagcctcaacacaaaaaccaactcacacagcaacgttcaaatta 
tcaaatgctaaaacagcatcactttcaccacgaatgtttgctgctaatgcaccacaaaca 
acaacacataaaabattacatacaaatgatatccatggccgactagccgaagaaaaaggg 
■ cgtgtcatcggtatggctaaattaaaaacagtaaaagaacaagaaaagcctgatttaatg 
ttagacgcaggagacgccttccaaggtttaccactttcaaaccagtctaaaggtgaagaa 
atggctaaagcaatgaatgcagtaggttatgatgctatggcagtcggtaaccatgaattt 
gaccctggatacgatcagttgaaaaagttagagggtatgttagacttcccgatgctaagt 
actaacgtttataaagatggaaaacgcgcgtttaagccttcaacgattgtaacaaaaaafc 
ggtattcgttatggaattattggtgtaacgacaccagaaacaaagacgaaaacaagacct 
gaaggcattaaaggcgttgaatttagagatccattacaaagtgtgacagcggaaatgatg 
cgtatttataaagacgtagatacatttgttgttatatcacatttaggaattgatccttca 
acacaagaaacatggcgtggtgattacttagtgaaacaattaagtcaaaatccacaattg 
aagaaacgtattacagttattgatggtcattcacatacagtacttcaaaatggtcaaatt 
tataacaatgatgcattggcacaaacaggtacagcacttgcgaatatcggtaagattaca 
fcttaattatcgcaatggagaggtatcgaatattaaaccgtcattgattaatgttaaagac 
gttgaaaatgtaacaccgaacaaagcattagctgaacaaattaatcaagctgatcaaaca 
ttcagagcacaaactgcagaggtaattattccaaacaataccattgatttcaaaggagaa 
agagatgacgttagaacgcgtgaaacaaatttaggaaacgcgattgcagatgctatggaa 
gcg t a t ggcg t taagaa tt tc t c taaaaagac tgac 1 1 tgccgtgacaaa tgg t ggagg t 
attcgtgcctctatcgcaaaaggtaaggtgacacgctatgatttaatctcagtattacca 
tttggaaatacgattgcgcaaattgatgtaaaaggttcagacgtctggacggctttcgaa 
catagtttaggcgcaccaacaacacaaaaggacggtaagacagtgttaacagcgaatggc 
ggtttactacatatctctgattcaatccgtgtttactatgatataaataaaccgtctggc 
aaacgaattaatgctattcaaattttaaataaagagacaggtaagtttgaaaatattgat 
ttaaaacgtgtatatcacgtaacgatgaatgacttcacagcatcaggtggcgacggatat 
agtatgttcggtggtcctagagaagaaggtatttcattagatcaagtactagcaagttat 
ttaaaaacagctaacttagctaagtatgatacgacagaaccacaacgtatgttattaggt 
aaaccagcagtaagtgaacaaccagctaaaggacaacaaggtagcaaaggtagtaagtct 
ggtaaagatacacaaccaattggtgacgacaaagtgatggatccagcgaaaaaaccagct 
ccaggtaaagttgtattgttgctagcgcatagaggaactgttagtagcggtacagaaggt 
tctggtcgcacaatagaaggagctactgtatcaagcaagagtgggaaacaattggctaga 
atgtcagtgcctaaaggtagcgcgcatgagaaacagttaccaaaaactggaactaatcaa 
agttcaagcccagaagcgatgtttgtattattagcaggtataggtttaatcgcgactgta 
cgacgtagaaaagctagc 


170. 


MIIYWCmWGGK^IKALLI^TSVWLVLLFSVMGIAffQVSNAAEQHT 

TDKQQVPPTKEAAHHSGKEAATIWSASAQGrrADDTNSKVTSNAPSNKPSTWSTKVNETR 

DVDTQQASTQKPTHTATFKLSNAKTASLSPRMFAANAPQTTTHKILHTNDXHGRLAEEKG 

RVIGMAKLKTVKEQEKPDL^^^DAGDAFQGLPLSNQSKGEE^^AKAMNAVGYDAMAVGNHEF 

DFGYDQLKKLEGMLDFP^H^STNVYKDGKiUVFKPSTIVTKNGIRYGIIGVTTPETKTKTRP 

EGIKGWEFRDPLQSVTAEMmiYKDVOTFWISHLGIDPSTQETWRGDniVKQLSQNPQL 

KKRIWIDGHSHTVI^NGQiyNKDAIAQTGTALANIGKITFNYRNGEVSNIKPSLIN\^ 

VENVTPNKAIJ^QIKQADQTFRAQTAEVIIP^^^IDFKGERDDVRTRETNLGNAIA^ 

AYGVKNFSKKTDFAVTNGGGIRASIAKGKVTRYDLISVLPFGNTIAQIDVKGSDVl^AFE 

HSLGAPTTQKDGKTVLTANGGLIJIISDSIRVyVDINKPSGKRINAIQIimETGKFENID 

I^VYHVTMNDFTASGGDGYSMFGGPREEGISLDQVIASYLKTANIJUCyr^ 

KPAVSEQPAKGQQGSKGSKSGKm'QPIGDDKVMDPAKKPAPGKWLLLAHRGTVSSGTEG 

SGRTIEGATVSSKSGKQLAR^ISVPKGSAHEKQLPKTGTNQSSSPEAMFVLLAGIGLIATV 

RRRKAS 


171. 


atgcaagagtaccaaaaatcgttaaatacgcttaaaaagcctataaatgttccgtatgag 
caagaaac tgaaaaagtaggtggtt tatttagcaaagaaatacaagaaac tggaaatgt t 
gtaataagccaaaaagatttcaatgaatttcagaaacagataaaagctgctcaagatatt 
tcggaagattacgagtatataaagtctggtagagccttagatgataaagataaggaaata 
cgagagaaagatgatttattaaataaagcagttgagcgtattgaaaacgcagacgataat 
tttaaccaactttacgaaaatgcaaagccacttaaagagaatatagaaatagcgttaaag 
cttttaaaaatcttactaaaagagttagaacgagttttaggaagaaatacctttgcggaa' 
agagttaataagttaacagaagatgaaccaaaactaaatggtttagcaggaaacttagat 
aaaaaaatgaatccagaattatattcagaacaggaacagcaacaagaacaacaaaagaat 
caaaaacgagatagaggtatgcactta 


172. 


MQE YQKSLNTLKKPINVPYEQETEBCVGGLFSKEIQETGNWI SQKDFNEFQKQ IKAAQDI 
SEDYEYIKSGRALDDK33KEIREKDDLLNKAVERIENADDNFNQLYENAKPLKENIEIALK 
liKILLKELERVLGRNTFAERVNKLTEDEPKUSJGLAGm/DKKMNPELYSEQEQQQEQQKN 
QKRDRGMHL 


173. 


atgaagatgataaacaaattaatcgttccggtaacagctagtgctttattattaggcgct 
tg tggcgc tag tgccacagac tc t aaagaaaa taca t taa 1 1 tc t tc t aaagc tggagac 
gtaacagttgcagatacaatgaaaaaaatcggtaaagatcaaattgcaaatgcatcattt 
actgaaatgttaaataaaattttagctgataaatataaaaataaagttaatgataagaag 
attgacgaacaaat tgaaaaaatgcaaaagcaatacggcgg taaagat aaat t tgaaaag 
gcccttcaacagcaaggtttaacagccgataaatataaagaaaatttacgtactgctgct 
tatcataaagaattactatcagataaaattaaaatctctgattctgaaattaaagaagac 
agcaagaaagcttcacacattttaattaaagttaaatctaagaaaagcgacaaagaaggc 
t taga tga taaagaagcgaaacaaaaagc tgaagaaa t tc aaaaagaag 1 1 tcaaaagat 
ccaagtaaatttggtgaaatcgctaaaaaagaatcaatggatactggttcagctaaaaaa 
gatggcgaattaggttatgttcttaaaggacaaactgataaagattttgaaaaagcacta 
tttaagcttaaagatggtgaagtatcagaggttgttaaatcaagctttggatatcatatt 
attaaagctgataaaccaacagactttaacagtgaaaaacaaagcctgaaagaaaaatta 
gtcgatcagaaagtacaaaaaaatccaaaattattgactgatgcatacaaagatctatta 
aaagaatacgatgttgactttaaagatcgtgatattaaatcagttgtcgaagataaaatc 
ttaaaccctgaaaaacttaaacaaggtggcgcacaaggcggacaatccggcatgagccaa 


174. 


MKMINKLIVPVTASALLI^ACGASATDSKEOTLISSKAGDVTVADTMKKIGKDQIANASF 
TEMLNKI LADKYKNKVNDKKIDEQI EKMQKQYGGKDKFEKALQQQGLTADKYKENLRTAA 
YHKELLSDKIKISDSEIKEDSKKASHILIKVKSKKSDXEGLDDKEAKQKAEEIQKEVSKD 
PSKFGEIAKKESMrrrGSAKKDGELGYVI.KGQTDKDFEKALFKLKDGEVSEVVKSSFGYHI 
IKADKPTDFNSEKQSLKEIOJVIXJKVQKNPKLLTDAyKDLLKEYDVDFKDRDIKSVVEDKI 
LNPEKLKQ6GAQGG0SGMSQ 
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175. 


atgcttttagtattagctggttgctctaattctaacgataataatgaaagtaaaaaagat 
««rrfrnfTaraataataaaaaacaaciaciattcaatJttgcagcggcagcaagtttaacagat 
gtaaccaagaaattagcttcagaatttaaaaaagagcataaaaatgctgatattaaattc 
aactatggtggatcaggggcattaagaaaacaaattgaatcaggcgcacctgttgacgta 
tttatgtctgcaaatactaaagatgtagatgcattaaaagacaagaataaagcgcatgat 
acatataaatatgcgaaaaatagtctagtattaattggtgataaagattcaaattacact 
tcagtaaaagacttaaaagacaatgataaattagcattaggtgaagtgaaaactgtacca 
gcaggaaaatatgcgaaacagtatttagataacaataacttatttaaagaagtcgaaagt 
aaaatcgtttatgctaaagatgtaaaacaagtattaaattatgttgaaaagggtaatgcg 
aaacaagg t tt tg tg ta taaaac tgac ttata taaacaaaataaaaaaattgataccgta 
aaagtaattaaagaagtagaacttaagaagccaatcacatacgaagctggtgctacatca 
gatag taaa t tagcaaaagag tggatggaat t c ttaaaa tcaga taaagc t aaagaaa t a 
ctaaaagaataccactttgcagca 


176. 


MliVIAGCSNSNDNNESKKDDADNGKKQEIQVAAAASLTDWKKliASEFKKEHKNADIKF 

fjyGGSGALRKQIESGAPVDVFiMSAKTKDVDALKDKNKAHOTYKYAKNSLVLIGDK^ 

SVKDLKDNDKLALGB\^TVPAGKYAKQYLDNimLFKEVESKI\nirAKDVKQV^ 

KCXSFVyKTDLYKQNKKIDTVKVIKEVELKKPITYEAGATSDSKIAKEWtdEFL^ 

LKEYHFAA 


177. 


ttggcatacacatacactttaaaagatattattgaaattacaggtgtaactaaaagaact 

t- h«r«a j-t-n t- t'nnrT^i-n?i^nt?iacTni't?it t"acrt" tTracrataaaaatcrataaaaattatccic 

gtttataaacagcaagacttagaaaaattacaaaagattttaatactcaagtcttttgat ^ 

tttgatatcgctaaaataaaacaatacatttcgtatgataatgaacaattgcgaaagtta 

ttatcagagcaaataagcaagttagataaaaagatttctgacttacaattaattagacgc 

tc t g ta tg t gaa 1 1 ta 1 1 aaaggac tc t c tc taa taga tac cagcat 1 1 taaacaagaca 

ctacagtcacaatatgataaagaagcatctataaaatatggtcatacgaaagcatatcaa 

tcatttattagacgtaaagacagcttacaatcgcaggatatcagacataaattgacaact 

atcttcaataaatttaatcatatgtctttgagtcattatccaatccaagattgtagtgat 

ctcgtatttgagtggaaggcatttatgaacactatcgctgattttgatgatgaaacatta 

tgctgtattgctaaaacatatgaagatgatacgcgtttcaaagattactttaattcatat 

gataatcaaaatttagcatcatacatttcagaagctgttaattattttttgagcaatgtg 

aataaaagcgacaatttt 


178. 


MAYTyTIiKDIIEITGWKRTIJrYYDEIGLLVPDKM5KNYR\ATCQQDLEKU}K 
FDIAKIKQYISYDNEQLRKLLSEQI SKLDKKI SDLQLIRRSVCEFIKGLSLIDTSILNKT 
LQSQyDKEASIKYGHTKAYQSFIRRKDSLQSQDIRHKLTTIFNKFNl&ISLSHYPIQDCSD 
LVFEWKAFMNTIM>FDDE?rLCX:iAKTyEDin'RFiQYFNSYDNQl!n^SYISEAV^ 
NKSDNF 


179. 


atggcaaaaataaaagcaaatgaagcattagttaaagcattacaagcatgggatatagat 
cacttgtatggtattccaggagactcaatcgacgcagtagtcgatagtttacgtacagtg 
agagatcaatttaaattttatcatgtacgtcatgaagaagtagcaagcttagcggctgct 
ggttacacaaaattaactggtaaaatcggtgtggcattaagtatcggtggccctggttta 
attcatttattaaatggtatgtatgatgccaaaatggataatgtaccgcaattaatatta 
tctggacaaacgaatagtacagcacttggaacgaaagcattccaagaaacaaatttacaa 
aaattatgtgaagatgtagccgtttataatcaccaaattgaaaaaggtgacaatgtgttt 
gaaatcgttaacgaagcaattcgtacggcatatgaacaaaaaggtgtagctgctgttatt 
tgtcctaacgacttattaactgaaaaaattaaagatacaacgciataaaccagtagataca 
tcaagaccaacagtagtatcaccaaaatataaagacatcaaaaaagcggttaaactaatt 
aataaaagtaaaaagcctgtcatgttaattggtgtaggtgcgaaacatgcgaaagatgag 
ctacgtgaatttattgaaatggctaaaattcctgtcattcattcattaccagctaaaaca 
atcttgccggatgatcatccatatagtatcggtaacttaggtaaaatcggtaccaaaaca 
tcttatcaaacaatgcaggaagcggatttattaattatggttggtacaaactatccatat 
g tggat tac ttacctaagaaaaatattaaagccattcaaat tgac acaaa tec taaaaat 
atcggacatcgtttcaatattaatgtaggaattgttggagatagtaaaattgcgttgcat 
cagttaactgaaaatattaaacatgttgctgaaagaccattcttaaacaaaacgttagaa 

cgtccagaacgattaatggcatcaatcaataaatttattaaagatgatgcagtgatttca 
gcagatgtaggtacagcaacagtttggtcaactcgatacttaaaccttggtgtaaataac 
aagttcatcatttcaagttggttaggtacaatgggttgcggtcttccaggtgcaattgca 
tcaaaaattgcatatccaaatagacaagccatcgcaattgctggtgacggtgcattccaa 
atggtaatgcaagacttcgctacagcagtacaatatgatttacctttaactgtatttgta 
cttaataacaaacagttagcatttattaaatatgaacaacaagcagctggtgaattagaa 
tatgcagttgatttttctgatatggatcatgcaaaatttgctgaggcagcaggtggtaaa 
ggttatacaattaagagtgctagcgaagtagatgctatagtcgaagaggcattagcacaa 
gatgtaccaacgattgtagatgtatatgttgatcctaatgctgcgccattaccaggtaaa 
attgtaaatgaagaagcgcttggttatggtaagtgggcatttagatcaattactgaagat 
aaacatttagatttagatcaaattccaccaatttcagtggcagcaaaacgtttctta 


180. 


MAKIKANEALVKALQAI)?DIDHLYGIPGDSIDAVVDSIJITVRDQFKFYHVRKEEVA 
GYTKLTGKIGVAIiSIGGPGLIHLLNGMYDAKMDNVPQLILSGQTNSTALGTKAFQETWLQ 
KLCBDVAVYNHQIEKGDNVFEIVNEAIRTAYEQKGVAWICPNDLLTEKIKDTTNKPVOT 
SRE*TWS PKYKDIKKAVKLINKSKKPVMLIGVGAKHAKDELREFI EMAKI PVIH SLPAKT 
ILPDDHPYSIGNI^KIGTKTSYQTMQEADLLIMVGTNYPYVDYLPKKNIKAIQIDTNPKN 
IGHRFNINVGIVGDSKIALHQLTENIKHVAERPFLNKTLERKAVWDIOflMEQDKim^^ 
RPBRLMASINKFIKDDAVI S ADVGTATVWSTRYLNLGVNNKFI 1 SSWIjGTMGCGLPGAI A 
skiaypnrqaiaiagdqafqmvmqdfatavqydlpltvfvlnnkqlafikyeqqaagele 

IVNEEALGYGKWAFRSITEDKHLDLDQIPPISVAAKRFL 


181. 


gtagtagtttagggcttgcaacgcac 


182. • 


caccatcatagaacatacaattgctagc 


183. 


c tga tac tggacaaca tagaga 


184. 


aagtaacgttatctttcgaatggt 


1B5. 


atttctggcactcaagtatatcaagac 


186. 


tggc 1 1 aggtg t taa tg taggc 


187. 


ataatgcaactacaactcagcc 


188. 


ttgatcgttgatgtattttgattagat 


189. 


ctacaataactacagccgttaca 


190. 


gtgaatgaagt tataaccaqcaq 


191. 


cacgctaaagcatcagtgacaga 


192. 


agcattttgatgtattgctgttgtgtt 
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193. 


gaatccccaagcacctaaac 


194. 


qtaaacqttaa tcaagcacac t 


195. 


fchtacaataacacrcaacatctggtgcag 


196. 


gaaacttctgaagctggaattgtacgg 


197. 


atgagaaaaactaaaattgtatgtacaattggaccagcttcagaatcagaagaaatgatt 
gagaaattaatcaatgctggtatgaacgttgcacgattaaacttttcacatggtagtcat 
gaagagcataaaggtagaattgatacaattcgtaaagtagctaaaagattagacaaaatt 
gtagcaattttattagatacaaaaggtccagaaattcgtacgcataatatgaaagacggt 
atcattgaacttgaacgtggcaacgaagttattgttagcatgaatgaagttgaaggaaca 
cctgaaaagttctcagtaacatatgaaaacctaattaacgatgttcaagtaggttcatac 
attttacttgatgatggcttaattgaattacaagttaaagatattgaccatgctaaaaaa 
gaagttaaatgtgatatttfcaaactctggtgagcttaaaaacaaaaaaggtgttaactta 
GCtggcgtaagagtaagtttacctggtattacagaaaaagatgctgaagatatccgtttc 
ggtattaaagaaaatgttgacttcattgcagcaagtttcgtacgtcgtcctagtgatgtt 
ttagaaattcgtgaaattttagaagaacaaaaagctaacacttcagtattccctaaaatt 
gaaaaccaagaaggtattgataatattgcggaaattcttgaagtgtctgatggtttaatg 
gttgcacgtggtgacatgggtgttgaaattccacctgaaaaagtaccaatggttcaaaaa 
gatttaatcagacaatgtaacaaattaggtaaaccagttattacagctacacaaatgtta 
gattctatgcaacgtaacccacgtgctacacgtgcagaagccagtgacgttgccaacgca 
atctatgatggtacagatgcagtaatgttatctggtgaaactgctgctggtttatatcct 
gaagaagctgttaaaacaatgagaaatattgctgtatcagctgaagcagcccaagattac 
aaaaagttattgtcagatcgtactaaattagttgaaacttcattagtgaatgctatcggt 

- »_ i-f rirrrrt- hrrr«;^f^i ha nanr* ht* 1*3 ?4ar*t* t*aa fit" Cft't'aaaCfCaa ttCftaffCtCfCt aCtQaa 

agtggttcaacggcacgtactatctccaaatatcgtccacafctcagacattattgcggtg 
actccaagtgaagaaactgcacgtcaatgttcaattgtttggggagttcaacctgtagtt 
aaaaaaggacgtaagagtacagatgcattgttaaacaatgcagttgcaacagctgttgaa 
actggtagagtatctaatggtgatttaatcattattactgctggtgtaccaactggtgaa 
actggaactactaatatgatgaaaatccacctagttggtgacgaaattgctaatggtcaa 
ggtattggacgtggatcagttgttggtactacgttagttgctgaaactgttaaagattta 
gaaggtaaagatttatctgacaaagttatcgttactaactcaatcgatgaaacgtttgta 
ccttatgtagaaaaagctttaggcttaattacagaagaaaatggtattacatcaccaagt 
gcaattgttggtttagaaaaaggtattccaacagttgtaggtgtagaaaaagctgttaaa 
aacataagcaataacatgttagttacgattgatgctgctcaaggtaaaatctttgaagga 
tatgcaaacgtacta 


198. 


atgcaattcgataatattgacagtgctttaatggctttaaaaaatggagaaccaattatt . 
gtag tagatgatgagaatcgtgaaaatgaaggtgat t tagtagcgg t tac tgaa tgga tg 
aacgataataccattaattttatggcgaaagaagcaaggggattaatatgcgcaccagtg 
tctaaagatattgcacaacgtttggatttggtacaaatggttgatgataactccgacatc 

tttggtacgcaatttacagtgagtattgatcatgtagatacaacaacaggaattagtgct 
tatgaacgtacattgactgccaaaaagctcattgatcctagtagtgaagctaaagatttt 
aatcgtcctggtcatttatttccattagtagcacaagataaaggcgtattagctagaaat 
ggacacacagaagcggctgttgatttagctaaacttactggtgccaagcccgctggtgtc 

attCyugago UtauyaclLycluy cii^y y t-cLCy cl uy yt-ycLcictyy a.*.. aa.y CI L.L. 0.1^0.0.0 ay u 

aaagaaaaacatcaattaaagatgattacgattgatgatttaattgaatatcgtaaaaaa 
ttagaaccagaaattgaatttaaggcaaaagtgaaaatgcctacagatttcggaacattt 
gatatgtatggttttaaagcgacatacacagatgaagagatagttgtactgacaaaaggt 
gcaattcgacaacatgaaaatgtacgcttacattctgcgtgccttacaggcgatattttc 
catagtcaacgttgtgattgtggtgctcaacttgaatcgtctatgaagtatatcaatgaa 
catggtggcatgattatttatctacctcaagaaggtcgtggcataggattgttaaacaaa 
ttacgcgcatatgaattaattgagcaaggatatgatacagtaactgcaaatttagcatta 
ggttttgatgaagatttgcgagattatcatattgctgcacagattttaaaatattttaac 
atcgaacatatcaatttattaagtaataatccaagtaaatttgagggattaaaacaatat 
ggcattgatattgcagaaagaattgaagttatcgtaccagaaacggtacataatcatgat 
tatatggaaacgaaaaaaataaaaatgggtcatttaata 


199. 


atgaaaatgaaaaaattagtcaaatcatcagttgcttcatcaattgcactgcttttgcta 
tcgaatacagttgatgcagctcaacatatcacacctgtaagcgagaaaaaagtagatgac 
aaaatcactttatacaaaacaacagcaacatctgataatgataaattgaatatttctcaa 
attttaacgtttaatttcattaaggataaaagttatgacaaagatacgttagtacttaag 
gcagccggaaacattaattcaggttataaaaagcctaatccaaaagattacaattactca 

Cag^cCua^cggggcyy Uaay uciucicLuy uuu\«yy t.L.ay i.i>^eiy aau^aciauy ovy 

aatgttgttgactatgcacctaaaaatcaaaatgaagaattccaagttcaacaaacatta 
ggttattcttatggcggagatattaatatatctaatggcttatcaggtggattaaatgga 
tcaaaatcattttcagaaacgahaaattataaacaagaaagttacagaactacgattgat 
agaaaaacaaatcataaatcaattggctggggtgttgaggcgcacaaaattatgaataat 
ggttggggaccatatggtagagatagttatgacccaacatatggtaatgaactgttttta 
ggcggtagacaaagtagttcaaatgctggtcaaaatttcttgccaacacatcaaatgcct 
t ta t tggcgcg tgg t aac 1 1 taacccagaa 1 1 tataagcg tac 1 1 tc tcataaacaaaa t 
gatacaaaaaaatctaaaatcaaagtaacttaccaaagagaaatggatagatatactaat 
caatggaatcgactacactgggttggtaataactacaaaaatcaaaatacagtaacgttt 
acatctacttatgaagttgactggcaaaaccatactgttaaattaatcggtacggattct 
aaagaaac taatcc tggagta 


200. 


Atgaagaaaaaagcgttactaccattatttttaggtattatggtctttttggctggttgt 
Gactattctaaacctgaaaaacgtagtgggtttttctacaatacattcgtagatccaatg 
Aaaa[atgtattggattggttgggaaataacttattaaacgacaattatggtttagctatt 
Attatccttgtattggtaattcgtattattttattaccattcatgttgtcaaactataaa 
Aatagtcatatgatgcgtcaaaaaatgaaagttgcaaagccagaagttgaaaaaattcaa 
Gaaaaagtgaaacgtgcgcgtacacaagaagaaaaaatggctgcaaaccaagaattaatg 
Caagtatataaaaagtatgacatgaacccgattaagagtatgttgggttgtttaccaatg 
Ctaatccaattaccaatcatcatgggactatactttgtacttaaagaccaacttgtagat 
Ggtttgtttaaatatccacacttcttatggttcgatttaggacgtcctgatatttggatt 
Acaattattgccggtgttttatactttatccaagcatatgtatcaagtaaaacgatgcca 
Qacgaacaacg tcaaa tggg t taca tga tga tgg tc a 1 1 tc accaa t ta tgat t a tc tgg 
Atttcattaagctcagcatcagcacttggtttgtactggtcagtcagtgcggcgttcctt 
Gtagttcaaacacactttgcgaacatttattatgaaaaagtcgctaaaaaagaagtacaa 
Co 1 1 tea t tgaagcgta tgaaagagagcacaacggcggcagcaa taaaaaaggcaciaaac 
acacaagttgtgtctaaaaagaaaaagaaa 
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atgaatttattcagacaacaaaaatttagtatcagaaaatttaatgtcggtattttttca 

gctttaattgccactgttacttttatatctactaacccgacaacagcgtctgcagcagag 

caaaatcagcctgcacaaaatcaaccagcacaaccagctgatgccaatacacagcctaac 

gcaaatgctggtgctcaagctaatcctacagcacagccagctgcacctgccaaccaagga 

caaccagcagtacaaccagcaaaccaaggtggacaggctaacccagcaggaggagcagca 

caaccaaatacacaaccagctggacaaggtaatcaagctgatccgaataacgctgcacaa 

gcacaacctggaaatcaagcaacaccggcaaaccaagcaggtcaaggaaataaccaagca 

acacctaataataatgcaacaccggcaeiatcaaacacagccagcgaatgctccagcagca 

gcgcaaccagcagcacctgtagcagcaaacgcacaaactcaagatccaaatgctagcaat 

actggtgaaggcagtattaatacgacattaacatttgatgatcctgccatatcaacagat 

gagaa tagacaggatccaactgtaactgttacagataaagtaaatggt tat teat taatt 

aacaacggtaagattggtttcgttaactcagaattaagacgaagcgatatgtttgataag 

aataaccctcaaaactatcaagctaaaggaaacgtggctgcattaggtcgtgtgaatgca 

aacgattctacagatcatggtaactttaacggtatttcaaaaactgtaaatgtaaaacca 

gattcagaattaattattaactttactactatgcaaacgaatagtaagcaaggtgcaaca 

aatttagttattaaagatgctaagaaaaatactgaattagcaactgtaaatgttgctaag 

actggtactgcacatttatttaaagtaccaactgatgctgatcgtttagatttacaattt 

attcctgacaatacagcagttgctgatgcttcaagaattacaacaaataaagatggttat 

aaacactattcattcattgataatgtaggtctattctcaggatcacatttatatgtcaaa 

aatagagatttagcaccgaaagcaactaacaataaagaatatactattaatactgaaatc 

ggtaacaatggtaattttggtgcttcattaaaagcagatcaatttaaatatgaagtaaca 

ttaccacaaggtgtaacttacgttaataattcattaactacaacattccctaatggtaat 

gaagacagtacagtattgaaaaatatgactgttaattatgatcaaaatgcaaataaagtt 

acatttacaagccaaggtgtgacaacggcacgtggtacacacactaaagaagttttattc 

ccagataaatctttaaaattatcatataaagttaatgttgcgaatatcgatacacctaaa 

aatattgatttta^tgaaaaattaacatatcgtactgcttcagatgtcgtaattaataat 

gcgcaaccagaagttacactaactgcagatccattttcagtagcggtcgaaatgaacaaa 

gatgcgttgcaacaacaagtaaactcacaagttgataatagtcattacacaacagcatca 

actgcagaatacaataaacttaaacaacaagcagatactattttaaatgaagatgcgaat 

catgttaaaactgcaaatcgtgcatctcaagcggatattgatggtttagtaactaaatta 

caagctgcattaattgataatcaagcagcaattgctgaattagatactaaagctcaagaa 

aaggttacagcagcacaacaaagtaaaaaagfctacgcaagatgaagttgcagcacttgta 

actaaaattaacaatgataaaaataatgcaatcgcagaaattaataaacaaactacagca 

caaggtgtcacaactgaaaaagataatggtatcgcagtgttagaacaagatgtgattaca 

ccaacagttaaacctcaagcgaaacaagatattatccaagcagttacaactcgtaaacaa 

caaattaaaaagtcaaatgcatcattacaagatgaaaaagatgtagcaaatgataaaatt 

ggtaaaattgaaacaaaggcaattaaagatattgatgcagcaacaacaaatgcacaagta 

gaagccattaaaacaaaagcaatcaatgatattaatcaaactacacctgctacaacagct 

aaagcagcagc tc t tgaagaat ttgacgaagttgt tcaagcacaaat tgatcaagcacc t 

ttaaatcctgatacaacaaatgaagaagtagcggaagctattgaacgtattaatgcagct 

aaagtttctggtgttaaagcaattgaagcgacaacgactgcacaagatttagaaagagtt 

aaaaacgaagaaatctcaaaaattgaaaatattactgactctacgcaaacaaaaatggat 

gcctataatgaagttaaacaagctgcaacagctagaaaagctcaaaatgctacagtttca 

aatgcaacaaatgaagaagtagcagaagctgatgcagcagtagatgcagctcaaaagcaa 

ggtttacatgacatccaagttgttaaatcaaaacaggaagttgctgatacaaaatcaaaa 

gtattagataaaatcaatgcaattcaaacacaagcaaaagttaaacctgcagctgatacg 

gaagtagaaaacgcatataatacacgtaaacaagaaattcaaaatagcaatgcttcaact 

acagaagaaaaacaagctgcatatacagaattagatactaaaaagcaagaagcaagaaca 

aatcttgatgctgcaaatacaaacagtgatgtaacaacagctaaagacaatagtattgct 

gcaattaatcaagttcaagctgccacaactaagaaatcggatgcaaaagcggaaatcgct 

caaaaagcaag tgaacg t aaaacagcaa t tgaagcaa tgaatgat tcgac tac tgaagaa 

caacaagcagcgaaagacaaagtggatcaagcagtagttactgcaaacgctgatatagat 

aa tgc tgcagcaa ac a a tga tgtigga taa t gcaaaaact acaaa tgaagc tac aa t cgc a 

gccattacacctgatgcaaatgttaaaccagcagcaaaacaagcaattgcagataaagta 

caagctcaagaaacagcaattgatggaaataacggctcaacaactgaagaaaaagcagct 

gctaaacaacaagttcaaactgaaaaaacaacagctgatgccgcaatagatgcagcacat 

acaaatgcggaagttgaagcggctaaaaaagcagcaattgctaaaattgaagcgattcag 

ccagcaacaacaactaaagataatgcgaaagaagcaattgctacgaaagcgaatgaacgt 

aaaacagcaatcgctcaaacgcaagacattactgctgaagaaattgcagcggctaatgcg 

gacgtagataatgctgtgacacaagcaaatagcaacattgaagctgctaatagtcaaaat 

gatgtagaccaagcgaaaacgacaggtgaaaatagtattgatcaagtaacaccaacagtt 

aataaaaaagcaactgcacgtaatgaaatcacagcaattttaaataacaaattgcaagag 

attcaagctacgccagatgcaacagatgaagaaaaacaagcagctgatgctgaagcaaat 

actgaaaatggtaaagcaaatcaagccatttcagcagcaactactaacgcacaagttgat 

gaagctaaagcaaatgcagaagcagcgattaatgcggtaacaccaaaagttgtgaagaaa 

caagcggctaaagatgaaattgatcaattacaagcaacgcaaacaaatgttatcaataat 

gatcagaacgctacaacagaagaaaaagaagcagctattcaacaattagcaacagcagtt 

acagacgcgaaaaataatattacagctgcaactgatgataatggtgtagatcaggcgaaa 

gacgctggaaagaattcaattcaaagcacgcaaccagcaacagcggttaaatcaaatgct 

aaaaatgatgttgatcaagctgtgacaactcaaaatcaagcaattgataatacaactggt 

gctacaactgaagagaaaaatgcagcaaaagatttagttttaaaiagctaaagaaaaagcg 

tatcaagatatcttaaatgcacaaacaactaatgatgttacgcaaattaaagatcaagca 

gttgctgatattcaaggtattactgcagatacaacaattaaagatgttgcgaaagatgaa 

ttagcaacaaaagcaaacgaacaaaaagcgcttattgcacaaactgcagatgcgactact • 

gaagaaaaagaacaagcaaatcaacaagtagacgcacaattaacacaaggtaatcaaaat 

attgaaaatgcacagtcaatcgatgatgtaaacactgcaaaagataatgcaattcaagca 

attgacccaattcaagcatcaacagatgttaaaacgaatgcaagagcggaattgctaact 

gaaatgcaaaataaaataactgaaatacttaataataatgagactactaatgaagaaaaa 

ggtaacgatattggaccagttagagcagcatatgaagaaggtttaaataatattaatgca 

gcaactactacaggtgatgtaactactgctaaagatacagcagtacaaaaagttcaacaa 

c t tcatgcaaa t cc tg 1 1 aagaaacc agcagg taaaaaagaa t taga tcaagc tgcagc t 

gataagaaaacacaaatagaacaaacaccaaatgcatcacaacaagaaattaatgatgca 

aaacaagaagttgatactgaattaaatcaagcgaaaacaaatgtcgatcaatcatcaaca 

aatgaatatgttgataatgcagttaaagaaggaaaagctaaaattaatgcagttaaaaca 

tttagtgagtacaaaaaagatgctttagctaaaatcgaagatgcatataatgctaaagta 

aacgaagcggataactctaacgcatcgacttcaagtgaaattgctgaagcgaaacaaaaa 

cttgctgaattaaaacaaactgcggatcaaaatgttaatcaagctacttctaaagatgac 

attgaagttcaaattcataatgacttagataatattaacgattacacaattccaacaggt 

aaaaaagaatcagctacaacagatttatatgcttatgcagatcagaagaaaaataatatt 

ccagc tgacac taatgcaacacaagatgaaaagcaacaagcaa t taagcaag t tgaccaa 

aatgttcaaactgcattagaaagcattaataatggtgtggataatggtgacgttgatgat 

gcattaacacaaggtaaagcagcaattgatgctattcaagtagatgctactgttaaacct 

aaagcgaaccaagctattgaagttaaagcagaagatacgaaagaatctattgatcaaagt 
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gaccagttaactgctgaagaaaaaactgaagcattagcaatgattaaacaaattacagat 
caagctaaacaaggtattactgatgcaacaacaactgctgaagttgeiaaaagcgaaagct 
caaggacttgaagcatttgataacattcaaatcgactcaacagaaaaacaaaaagctatc 
gaagaattagaaactgcactagaccagattgaagcaggtgtaaatgtcaacgctgatgct 
acaactgaagaaaaagaagcgtttacgaatgctttagaagacattttatcaaaagcaact 
gaagatatttctgatcaaactacaaatgcagaaatcgctactgtcaaaaatagtgcgctt 
gaacaacttaaagcacaacgtattaatcctgaagttaagaaaaatgctttggaagcaatc 
agagaagtggttaacaagcaaatagaaataattaaaaatgcagatgcagatgcatcggcg 
aaagaaattgcacgtacggatttaggtagatattttgacagatttgctgataaattagat 
aaaacacaaacaaatgcagaagttgctgaattacaaaatgtaacgatacctgcaattgaa 
gcga t tg t gcc t cagaa tga tccaga tgc taa tga t ac taa taa tgg ta t aga t aa taa t 
gatgcaacagcaaattcaaatgctaatgcaacaccagaaaatactggacaacctaacgta 
tctgagacgacagctaatggcaaagcagacgcttctccgacaacaccaaataatagtgat 
gcggcaacaggtgaaacaacagcaacatcagcaactgatgatgcaaatgataaaccgcaa 
gctaataacaattctagtgtagatgcatcaacaaacagtccgacaatggataacgatgta 
actagtaaaccagaagtagaatcaactaataacggcacaactgataaacctgtaacagaa 
actgataatgcaacgccagcagaaagcacaacaaataacaatagtacaactacagcaaca 
aacgagaatgcaccaacaggatcaacagcaacggctccaacaactgcgagcacagaagca 
gcatcatctgctgatagcaaagataatgcatctgtaaatgattcaaaacaaaatgctgaa 
gtaaataatagtgctgaatctcaatcaactaatgacaaggttgcacaaccaaaatctgaa 
aataaagctaaggcagaaaaagatggtagtgattcaacaaatcaaagtatggttgaatca 
acaactgaaacattgccttcagcagacataacagaaccaaatgtaccttctaatacatca 
aaagataaageiagaaagtacgacaaatcaaactgatgcaggacaacttaagtctgaaact 
aacgttgcatctaacgaagcagataaatcgccaagcaaagctgatactgaagtttcgaat 
aaacca tcaaca tc tgca tc t tc tgaagcaaaagaaaaaatgacttcaac taatc t tagc 
caaaaagatgatacggcaacagcagatactaatgatacgcaaaaatcagttggttcagct 
gcaaacaataaagctacgcaaaacgacggtgccaatgcatctccagctacagtttcaaat 
ggaagcaatagtgctaatcaagatatgcttaatgtaactaacactgacgaccaccaagct 
aagacaaaatcagctcaacaaggaaaagttaataaagctaaacaacaagctaaaacttta 
ccagatactggtatgtcacataatgacgatttaccatatgctgaattagctctaggtgca 
ggtatggcattctbaattagaagattcactaagaaagaccaacaaactgaagaa 
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202. 


atgaaactaaaaccatttgttactgccactttagcattgggattattatcaacggtcgga 
gctgcattaccgagtcacgaagcatctgcagatagtaataacggctataaagaaatgact 
gtggatggttatcacactgttccttacacaatttcagtagatggtattactgcattacat 
cgaacttactttatcttcccagaaaataaaaatgttctttatcaagaaattgacagtaaa 
gtaaaaaatgaattagcttctcaacgtggtgttacaacagaaaaaattaataatgcccaa 
acagcaacttatacgcttactttgaatgatggtaataaaaaagtagtgaatctaaagaaa 
aatgacgacgctaaaaattcaattgatccaagtacaatcaaacagatacaaattgtagtt 
aaa 


203. 


atggctattaaaaagtataagccaataacaaatggtcgtcgtaatatgacttcgttagat 
ttcgcagaaatcacgaaaactacacctgaaaagtcattattaaaaccgctaccgaaaaaa 
gcgggacgtaacaaccaaggtaaatfcgactgtaagacaccatggbggtggacacaaacgt 
caataccgtgttatcgatttcaaacgtaacaaagafcggtatcaatgcaaaagttgattct 
attcaatatgatccaaaccgctcagcaaacatcgctttagttgcatatgcagacggtgaa 
aaacgatatatcattgctcctaaaggattagaagtaggtcaaatcgttgaaagtggtgct 
gaagctgacatcaaagt tggtaacgcattaccattacaaaacattccagt bgg tacagta 
gtacacaacatcgagcttaaacctggtaaaggtggacaaatcgctcgttcagctggtgca 
agtgctcaagtacttggtaaagaaggtaaatacgfcattaatcagattaagatctggtgaa 
gttcgtatgatcttatctacttgccgtgctacaatcggtcaagttggtaacctacaacac 
gaattagttaacgttggtaaagccggacgttcaagatggaaaggtatccgtccaacagtt 
cgtggttctgtaatgaaccctaacgatcacccacacggtggtggtgaaggtcgtgctcct 
atcggtagaccatctccaatgtcaccatggggtaaacctacgcttggtaagaaaactcgfc 
cgtggtaaaaaatcatcagacaaacttatcgttcgtggacgtaagaaaaaa 


204. 


atgttagtaaatacgtttaacccatttgataatttattattatcgtctttaatcgcagca 

ataccgattgtactgtttttactatgtttaactgtttttaaaacgaaaggtatttatgca 

gctattacaacacttgttgtciacattactaattgcaataccatttttcaaattgccagtt 

ggtatcgcttctggtgcagtagtcgaaggtttcttccaaggtatcattccgattggctat 

atcgttatgafcggcagtattgttatacaaaattactgttgaatctggacaatttttaaca 

attcaagatagtattacaaatatttcacaagaccaacgtattcaagttttacttattgga " 

tttgcattcaacgcatttttagaagcrtgcagcaggatttggtgtaccaattgcaatttgt 

gcacttttattaacacaattaggatttaatccattaaaagctgcgatgttatgtttagtc 

gcaaatgcagcg tc tggtgc ttt tggtgcgat tgg ta tccc tg tagg tgttgtagaaacg 

ttgaaattacctggagatgtttcagtattaggtgtttctcaatcagcaactttaacattg 

gcaatcataaatttcattattccattcttacttatctttattattgatggttttagaggt 

gttaaagaaacattaccagcaattttagtagtttcaatcacttatacacttactcaagga 

ttattaactgtattcagtggacctgcLattagcagatattattccaccgttattaacaatg 

ttagcattagcagtattttctaaaaciattccaaccaaaacacatttatcgtgttaataaa 

gatgaagaaattgaacctgcaaaagcacattctgcaaaagcagtattacatgcatggagc 

cca b t cat bg ta t taacag beat tg baabgat t bggagbgcgcca t be t b taaaaacb ba 

tbctbaccaaatggtgctbbabcatcattagtatbtaaattcaacbbacctggaacaabc 

agcgaagttacgcataaaccattagtattgactttaaatattattggacaaacaggtaca 

gctattttattaactattattattacaattttaatgtctaaaaaggttaactttaaagat 

gcaggtagattattcggcgttacatttaaagagttgtggttaccagttcttacaatttgt 

ttcatcttagcaabbbctaaaabcacaacbbabggbggbbtaagbgcagcaabgggtcaia 

ggbattgctaaagcagsrtaatgtcttcccagttctatcaccaattttaggttggataggt 

gtgtttatgacaggatcagttgtaaataacaactcattatttgcaccaattcaagcttct 

gttgcacaacaaattggaacaagtggttcacttcttgtatctgctaatacagttggtggt 

gtagcggcaaaatbgatttcaccacaatcaattgcaattgcaactgcagcagtaaaacaa 

gttggtaaggaabcagaabtatbaaeiaatgacattgaaatacagtgbatgbbbactaaba 

ttcatctgbatbtggactbbcabcbtgtcabtabba 


205. 


atgcttaaaaataaaatattaactacaactttatctgtgagcttacttgcccctcttgcc 
aat ccg ttat tagaaaatgc taaagct gc taacga tac tgaagaca tcgg taaaggaagc 
gatatagaaattatcaaaaggacagaagataaaacaagtaataaatggggcgtgactcaa 
aatattcaattbgatbttgbaeiaggabaaaaaatataacaaagabgcbtbgatatbaaag 
atgcaaggattcattagcbctagaacaacatattacaactataaaaaaacbaabcatgtt 
aaagctatgcgatggccattccaatataatattggtctaaaaacaaatgataaatatgtt 
t c 1 1 1 aa t taa t ta 1 1 tacc taaaaa taaaat t gaa tc t acaaacg tgag tcaga ta t ta 
ggatacaatatcggfcggtaatttccaatcagccccatcactcggtggtaatggatcattt 
aactattctaaatcgattagctatacacaacaaaattabgtaagtgaagtagaacaacaa 
aactcaaaaagtgttttatggggcgtcaaagcgaattcattcgccactgaatcaggtcaa 
aaatcagcctttgatagcgatttatttgtaggctacaaacctcatagtaaagatcctaga 
gattattbcgtbccagacagtgagttaccacctcttgtacaaagtggatttaacccttca 
tttatcgccacagtatctcatgaaaaaggttcaagcgatacaagcgaatttgaaatbact 
tacggaagaaacatggatgtcactcatgccattaaaagatcaacgcattabggcaacagb 
tatttagacggacatagagtccataatgcatttgtaaatagaaactatactgtgaaatac 
gaggtcaattggaagactcatgaaatcaaggtgaaaggacagaat 


206. 


atgaaaabgaabaaattagtcaaabcatccgbtgctacatctatggcattatbattactt 
bcbggbactgcbaabgcbgaaggbaaaabaacaccagtcagcgbaaaaaaagtcgatgac 
aaagttactttatacaaaacaacagccacagcagattctgataaatttaaaatttcacag 
attttaacatttaatttcatcaaagataaaagttatgataaagatactttagtacttaaa 
gctactgggaatattaactcaggctttgtgaaacctaatcctaatgactatgacttttca 
aaatbatatbggggagctaaabacaatgbatcbabaagctcacaabcbaatgabbcagta 
aacgtcgbtgatbabgcaccaaaaaabcaaaabgaagagbbtcaagbbcaaaabacbbta 
ggctatacatttggtggtgacattagtatctctaatggtttatctggtggacttaatgga 
aatacagctttttctgaaacaattaattataaacaagaaagttacagaacaacattaagt 
cgcaacacaaattataaaaatgttggctggggagttgaagcacataaaattatgaataat 
gg t tggggacc t ta tggaagagatagc t tccacccaacaba bggbaa tgaac tc t be t ta 
gctggcagacaaagcagtgcatacgcbggccaaaacbtcatagcgcaacaccaaatgcca 
ttattatctagaagtaacbtcaatccagaatttttaagcgtactatcacacagacaagat 
ggcgctaaaaaatctaaaattacagtaacttatcaacgtgaaatggatttataccaaatt 
cgttggaatggcttctactgggcaggcgcaaattataaaaactttaaaactagaacattt 
aaabcaacababgaaabtgatbgggaaaabcacaaagbgaaabbgbtagabacaaaagaa 
ac bgaaaacaabaaa 
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207. 


atgaatagagagatgttgtatctaaatagatcagatattgaacaagcgggaggtaatcat 
tcacaagtttatgtggacgcattaacagaagcattaacagcccatgcgcacaatgatttt 
gtacaaccgcttaagccgtatttaagacaggatcctgaaaatggacacatcgcagatcga 
attattgcaatgccaagtcatatcggtggtgaacacgcaatttcaggtattaagtggata 
ggtagtaagcacgacaatccatcgaaacgtaatatggagcgtgcaagtggcgtcattatt 
btgaatgatccagaaacgaattatccaattgcagttatggaagcaagtttaattagtagt 
atgcgtactgcagcagtttcagtgattgcagcaaagcatttggctaaaaaaggatttaaa 
gacttaacaatcattggatgcgggctaatcggagacaagcaattacaaagtatgttagag 
caattcgatcatattgaacgcgtgtttgtttacgatcaattctctgaagcatgtgcacgc 
tttgttgatagatggcaacaacagcgtccggaaattaattttattgcgacagaaaatgct 
aaagaagcagtatcaaatggtgaagtagtcattacatgtaccgtaacggatcaaccatac 
attgaatatgattggttacaaaagggtgcatttattagcaacatttctatcatggatgtg 
cataaagaagtctttattaaagctgacaaagtcgtagtagatgactggtcacaatgtaat 
cgagaaaagaaaactattaaccaattggtgtbagaaggtaaattcagcaaagaagctctt 
catgctgaactaggacaacttgbgacaggtgacabaccaggacgtgaagacgatgatgag 
abcatabtacttaatccgatgggtatggctatcgaagatattbcaagtgcttattttatt 
tatcaacaggcacaacaacaaaatabbgggacaacabtgaacctatat 


208. 


abgaaaaaaattatggtbattbtcggtacgagacccgaagcaabaaaaatggcaccatta 
gtaaaagaaabtgabcataatgggaactttgaagcgaacattgtgattacagcacaacat 
agagatatgttagatagtgtgttaagtatatttga'tattcaagctgatcatgatttaaat 
afctatgcaagatcaacaaacattagcaggccttacggcgaatgcacCtgctaaacttgat 
agcatcattaatgaggaacaaccggatatgatbttagtacatggtgatactacaacgact 
tttgtaggaagtbtggcagcatttbatcatcaaatbccggtcggacatgtagaagctgga 
c t tcgaacaca tcagaaa tact caeca 1 1 tec tgaagag t taaatcgag tea tgg taag t 
aatattgctgaattgaattttgcgccaacagtaattgcagctaaaaatttactttttgaa 
aacaaagacaaagagcgtatctttattactggaaatacagttattgacgcattgtcaaca 
acagttcaaaatgattttgtttcaacgattattaataaacataaaggcaagaaagttgtt 
ttactaacagcgcatcgtcgtgaaaatattggggaaccgatgcatcagatttttaaagca 
gtaagagatttggcagatgaatataaagatgttgtcttcatttatccaatgcatcgtaat 
ccaaaggtaagagcgattgccgaaaaatatttatctgggagaaatcggattgaattaatt 
gagccattagatgcgattgagttccataattttacaaatcaatcgtacctcgtgctgaca 
gattctggtggtattcaagaggaggctcctacatttggaaaacctgtgttggtattaagg 
aatcatacagagcgtcccgaaggcgttgaggcgggaacatcgagagtaattggcacagat 
ta t gacaa tat tgt tcgaaa tgt gaaacaa t tga t tgagga tga tgaagcg tatcaacg t 
atgagtcaagcgaataatccatatggtgatggacaagcatcacgacgtatttgtgaagca 
atagaatattattttggattgcgcacagacaagccggatgaattcgtacctttacgtcac 
aaa 
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atgattatgggtaatttgagatttcaacaggaatattttcgtatatacaaaaataataca 
gaatcaacgacacaccgtaatgcgtattgggttaaactcgctaaaaatgtcgaagctact 
aaaatgatgtatgcattatcgacaattgtgcaacaacatgcatctataagacattttttt 
gatgttactaccgatgacaatttaacaatgatacttcatgaatttctgccttttattgag 
ataaaacaagttccatcttcttccgcaaactatgatttagaagctttttttaagcaagaa 
ttaagtacttaccattttaatgattcacctttattcaaagttaaattgtttcagttcgct 
gatgctgcatatatactattagattttcatgtgtccattttcgatgatagtcaaattgat 
atttttcttgatgatttatgcaatgcabatcgtggcaatactgttattaacaatactcga 
cagcatgcacatataaatagaaatgatgataaagacaatcaagatgcaccgcatatagca 
t tagac tcaaac ta 1 1 1 tcgg t tagagaa t aac tc cgaca t cca t a 1 1 ga tag t ta 1 1 1 1 
ccaattaagcatccatttgaacaagctttatatcaaacgtatttgattgatgatatgaca 
tcaatagatatggcatcgttggctgttagtgtgtatttagctaatcatataatgagtcaa 
caacatgatgtcacattaggtatacatgtaccatcacatttaccaaatgatttacacgga • 
aatattgtgccgttaacgttaacaatcgatgcaaaagatgtatgtcaacgttttacaaca 
gattttaataaatgtgtgttgcaaaatatgtcgcaattacagtgcgcgaagtcttcgctt 
tcactagagactatttttcattgttatcatcatatgatgtcttgttgtaatgatgttatt 
gaggatgtacatcaaatacatgatgcacatacatctttagcggabattgaaatttttcca 
catcaacacgggttcaaaattatatataacagtgcagcatatgabttgctctcaatcgag 
acgctgagtgacttagttcgaaatatttatttgcaaattactgaagaaaatggaaataaa 
cgaacaactgtagatgaacttaatttgatgacagaacgtgatattcaattatatgacgat 
atcaatttaagtttgcctgagatagatgatgcgcaaacagttgttaccttatttgagcaa 
caagttgaagcaacgccgaatcatgtcgctgtgcaatttgacggagtgtttataacatat 
caaacattgaatgcacgcgcgaatgatttagcacaccgtttgagaaaccagtatggtgtt 
gaacctaatgatcgtgtcgctgtcatagctgaaaaaagtattgagatgataatagcgatg 
ataggtgtgttgaaagctggtggggcttacgtgccaattgatccgaactacccaagtgat 
cgtcaggagtacattttaaaagatgtaacgcctaaagttgtaataacgtaccaagcttta 
tatgaaaatggtaaacaaaatattaatcacattgatttgaataagatagcgtggaaaaat 
attgataatctttctaaatgtaacacgttagaagatcatgcttatgttatttacacgtcg 
gggacaactggtaaccctaaagggacactaattccgcaccgaggtattgttcgcttggtc 
catcaaaatcattatgtaccattaaatgaagagacgacgattttgttatcaggaactata 
gcctttgatgctgcaacatttgaaatatatggtgcattgctcaatggtggaaagctgatt 
gttgctaaaaaagaacaattatcaaatccaatagcggtagaacaattaatcaatgaaaat 
gacgttaatactatgtggttaacctcctcattatttaatcagattgctagtgaacgaata 
gaagtattggtatcgttaaagtatttattaattggtggagaagtattgaatgctaagtgg 
gtggatttgcttaatcaaaaaccgaagcatcctcaaattattaatggttatggaccaact 
gaaaatacaacatttacaacgacgtataatatacctaacaaagttccaaatcgtattcct 
attggtaaaccgattctgggtactcatgtttatatcatgcaaggcgagcgtcggtgtggc 
gttggtattcctggagaattatgtacaagtggctttgggttagctgcaggttatttaaat 
cagccagaattgacagcagataaatttatcaaagattcaaatataaatcagctgatgtat 
agaagtggtgatatcgttcgtttgttacccgatggcaacatagattatttatatcgaaag 
gacaaacaagt t aagat tcgagggt t tagga t tgagt tgtcagaggt tgagcatgcgc tc 
gagcgtatacaaggtattaataaagcagttgttattgttcaaaatcatgatcaagatcag 
tatatcgttgcttattatgaagcgatgcatacattatcacataataagattaaatcacaa 
ttacgtatgaccttaccggagtacatgataccagttaatttcatgcatattgagcaaatt 
cctattactattaatgggaaattagataagaaggcattgcctatcatggactatgtcgat 
acggatgcctatgtagcaccgagtacagataccgaacacttgctatgccaaatttttgca 
gafcattttacatgtgaatcaagtaggtattcatgataatttctttgaattaggtggccat 
tcattaaaagcaacgttagtggtgaatcggatagaggcatctactgggaaacgattacaa 
attggtgacttattacaaaagccaactgtacttgaacfcagcacaagcgattgctaaggtt 
caagaacaaaactatgaagtgattccagaaactatagttaaagatgattatgtgctgagc 
tctgcacaaaagcgtatgtatttattatggaaatcaaaccataaagatacggtgtataac 
gtaccttttttatggcggttatcatcagaacttaatgtagctcaattgcgacaagcagtg 
cagcgtttgatagcgcgacatgagattttacgaacacaatatactgttgtagatgatgag 
gttcgacaacgtattgtggcagatgttgcagttgactttgaagaagttaacacgcatttt 
acggatgaacaagaaatcatgcgccaatttgtagcaccttttaatttggaaaagccaagt 
caaattagagtgagatacattagaagtcccttacatgcatacctctttatagatacgcat 
ca tatcattaatgacggtatgagtaatatacaattaatgaatgatcttaacgcactttat 
caacataaattattgttaccacttaaattgcaatataaagactatagtgagtggatgtcg 
catcgtgatatgacgaaacatagacaatattggttatctcaattcaaagatgaagtacct 
attttaagcttaccgacagactatgttagaccaaatattaaaacgacaaatggagcaatg 
atgtcatttacaatgaatcaacaaatgagacagctacttcaaaagtatgtagaaaagcat 
caaattactgattttatgttctttatgagtgtggtcatgacgttgttaagtagatatgct 
cgaaaagatgatgttgttgtcggtagtgtgatgagtgcgcgtatgcataaaggcacggag 
caaatgctaggcatgtttgctaatacgttggtatatagagggcaaccgtcacctgataaa 
acgtggacacagtttttacaagaggttaaggaaatgagtttggaggcatacgagcatcaa 
gaatacccattcgaatgtttagtaaatgacttagatcaatcacatgafcgcctcacggaat 
ccattatttgatgtcatgttagtactacaaaacaatgaaacgaatcatgctcattttggg 
catagtaaattaacacacattcaacccaaatcagtgacggcgaaatttgatttatctttc 
atcattgaagaagatcgcgatgactatacaatcaatatcgagtataataccgatttatat 
cactcagaaacagttcgtcacatgggtaatcaatgtatgattatgattgattatattttg 
aagcatcaagatacactacaaatttgtgatataccaaacggcacggaggaacttctaaat 
tgggtcaatacgcatgttaacgatcgaatgcttaatgtcccgggaaataaatctatcata 
agttactttaatgaagttgtctcacgacaaggtaatcatgttgcgctagtc'atgaatgat 
ttgacaatgacgtacgaaacattacgcaactatgtggatgccattgcgcacatgctccta 
tcaaatggtgtgggcaatggtcaacgggttgccttgtttacagaacgtagttttgaaatg 
attgcggcgatgttggcgacagttaaagtaggtgcatcttatatacctatcgatattgat 
1 1 tccgaa t aaacgac aagg tgcaa 1 1 1 tggagga tgc t aaag t aac t gc agtca tg tc t 
tacggcgttgaaattgaaacgacattaccagtcattcaattggaaaatgctaaaggcttt 
gttgaatcaaaggaaaatgaacaatatgatgatttacatggcaatcaacttgaaaacaca 
gcgatgctagataatgagatgtatgctatttacacatctggtacgaccgggatgcctaaa 
ggggttgccatacgacaacgaaatttgttgaatttagtgcatgcatggfccaactgaattg 
caattaggcgacaatgaagtatttttgcaacatgcaaatattgtttttgatgcatcagtt 
atggagatttattgttgtttgttaaatggtcatacgcttgtgattccagatagagaggaa 
cgtgttaatccagaacagttacaacaactcattaataagcatcgtgtgacggttgcgtcg 
attccgttacagatgtgtagtgttatggaagacttttatattgaaaagtbgattacaggc 
ggggcaactagtacggcatcctttgttaaatatattgagaagcatbgtggcacgtatttc 
aatgcctatggaccatctgagtcaacagtcatcaca teg tattggtcaca teat tgtggt 
gatttgatacctgagacgattccaattggcaaacccttatctaacatccaagtgtatatt 
atgtcagatggtttgttatgcggtattggtatgccaggcgagttgtgtattgcaggtgat 
agtttagcgataggatatattaatcgtccagaattaatggctgataaatggcaaaataat 
ccatttggtaaaggaaagttgtatcatagtggtgatttagcacgttatacatctgatggt 
caaattgaatttttaggaagaatagataaacaagtgaaagttaacgggtaccgtattgaa 
cttgatgaaattgaaaatgcaatatcagccattcgtggtatatctgattgtgttgtaaca 
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gtaagtcactttgatacgcatgatatattgaatgcttattatgtcggagagcaacaagtg 
gaacaggatttgaagcaatatttaaatgatcagctgcctaagtatatgattcctaagact 
ataacgcatatcgattgtatgccattaaccacgaatgacaaggtggatactacgcgtttg 
ccaaatccatcacctatacaacagtctaataaagtgtatagcgaaccctctaatgaaatt 
gagcagacatttgttgatgtatttggagaggtattgaaacaaaatgatgtcggtgttgac 
gatgatttctttgaacttggtggtaactcattagaggcgatgttagttgtctcgcattta 
aaacgatttggccatcatatttcaatgcagacattataccaatataaaaccgtgcgacag 
attgttaattatatgtaccaaaatcaacaatcattagttgcattaccggataatctttcg 
gaattacaaaagattgttatgtctcgttataacttgggtattttagaggatagtctaagt 
catcgacctctaggaaatacactattgactggcgcgacaggttttttaggtgcttatctg 
attgaagtactacaaggatacagtcatcgcatttattgtttcatacgtgctgataatgag 
gaaatagcatggtataagttgatgacgaatttaaatgattatttttcagaagagacggtt 
gaaataatgttatcaaacattgaagtcattgttggtgatttcgagtgtatggatgatgtt 
gttttaccagaaaacatggatacgatfcattcatgcaggtgctcgtacagatcactttggt 
gatgatgatgaatttgaaaaagtaaatgttcaaggtactgttgatgtcatacgtttggca 
caacaacatcatgcaaggttaatatatgtgtctacgataagtgtgggaacttattttgat 
atagacacagaagatgtgacattctcagaagcggatgtctataaagggcaactactaaca 
tcaccatatacacggagcaaattttatagtgaattaaaagtattagaagctgtaaataat 
ggcttagatggtcggattgtacgtgttggtaatttgacgaatccttacaatggaagatgg 
catatgagaaatataaagactaaccgtttttcaatggtaatgaatgatttgttacaactg 
gattgtatcggggttagcatggctgaaatgcctgtagatttttcttttgtggatacgact 
gcaagacaaattgtcgcattagcacaggtcaacacaccacaaatcatttaccatgtgcta 
tcacctaataaaatgccggtgaaatctttgttagaatgcgttaagcgcaaagaaattgaa 
ctcgtcagcgatgaatcatttaatgaaattttacagaaacaagacatgtacgaaacgatt 
ggattaactagtgttgaccgtgaacaacaactagcaatgatagatacaacattaacatta 
aaaataatgaatcacatcagtgaaaaatggccaacgataactaacaattggctgtatcat 
tgggcac aa ba ta tcaaaacaa ta ttcaa taag 
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210. 


atgaccaaagaacaacaacttgcagaacgaattattgctgcagtaggtggtatggataat 
atagatagtgtcatgaactgtatgacacgtgtgcgtattaaagtattagatgagaataaa 
gtagatgaccaagaactaaggcatattgatggtgtcatgggtgttatacacgatgaacgc 
a t tcaag 1 1 g tgg t tggacc tgg t acag tcaa taa ag t ggc taa tea t a tggcggaa t ta 
agtggtgttaaactaggtgacccaataccacaccatcacaatgatagtgaaaaaatggac 
tataaatcatatgcagctgataaagcaaaggcgaataaggaagcgcataaagcaaaacaa 
aagaatggtaagttgaataaagtactgaaatcaattgccaatatctttataccgttgatt 
cctgcatttattggagctggattaattggtggtattgcagcagtactgagtaacttaatg 
gtggcaggctatatttcaggtgcttggattacgcaacttataacagtatttaatgtcatt 
aaagacggtatgttagcatacttagctattttcactggtattaatgcggctaaagaattt 
ggtgcgacaccaggacttggtggcgtgattggtggtacaacgttactaacgggtattgct 
ggtaaaaatattttaatgaatgtcttcactggagaaccattgcaacctggacaaggtggg 
attattggcgttatttttgccgtttggattttaagtattgtcgaaaagagattacataaa 
attgtgccaaatgcgattgatattattgtaacgccgactattgcattgttgattgtagga 
ctattaactatctttatctttatgccattagcaggttttgtttcagacagtttagtttca 
gtagttaacggaattattagtattggtggcgtatttagtggatttatcattggtgcaagc 
ttcctaccgttagttatgttagggcttcatcatatttttacgccaattcatatagaaatg 
attaaccaatcaggtgctacttacttattgccaattgcagcgatggctggtgctggacaa 
gtaggtgccgcattagcactttgggtaagatgtaaacgcaacacaacattacgtaatact 
ttaaaaggtgcattgccagttggtttcctaggtatcggagaaccattaatctatggtgtg 
actttgccattaggtcgacctttcttaactgcttgtattggtggtggtattggtggcgct 
gtaataggtggaattggacatattggtgccaaagcaataggcccaagtggtgtgtcacta 
ttaccattaatctcagataatatgtatttaggttatattgcaggattacttgctgcgtat 
gctggtggattcgtttgtacatatttatttggaacgacaaaggcgatgcgacagacagat 
ttgttgggtgat 


211. 


atgfcctaaaattttaaaatgtatcacgttagccgcggtaatgttattaatcgtaactgca 
tgtggccctaatcgttcgaaagaagatattgataaagcattgaataaagataattctaaa 
gacaagcctaaccaacttacgatgtgggtggatggcgacaagcaaatggcgttttataaa 
aaaattacggatcaatatactaaaaaaactggcatcaaagtaaagcttgtaaatattggt 
caaaatgatcaactagaaaatatttcgctagacgctcctgcaggaaaaggtccagatatc 
tttttcttagcacatgataatactggaagtgcctatctacaaggcttagctgctgaaatc 
aaattatcaaaagatgagttgaaaggtttcaataagcaagcacttaaagcgatgaattat 
gacaataagcaactagcattgccagctatcgttgaaacaaccgcacttttttataataaa 
aaat tagtgaaaaatgcaccgcaaacg t tagaagaag t tgaagc taatgc tgccaaac ta 
actgatagtaaaaagaaacaatacggtatgttatttgatgctaaaaatttctattttaat 
tatccgtttttattcggcaatgatgattatattttcaagaaaaatggcagtgaatatgat 
attcatcagctaggactaaattcaaaacatgtcgtcaagaatgctgaacgattacaaaaa 
tggtacgacaaagggtatcttcctaaggcagcaacacatgatgtcatgattggtcttttt 
aaagaaggaaaagtaggacaatttgtcactggaccgtggaacattaatgaatatcaagaa 
acgtttggtaaagatttaggagtaacaacattacctacagatggtggcaaacctatgaaa 
ccatttctaggtgtacgtggttggtatttatctgaatatagtaaacataagtattgggct 
aaagatttaatgctgtatatcactagtaaagatacattacaaaaatatacagatgaaatg 
agcgaaattactggacgtgttgacgtgaaatcatctaatccaaatttaaaagtgtttgaa 
aagcaagcacgtcatgctgaaccgatgcctaatattcctgaaatgcgacaagtttgggaa 
ccga t gggc aa tgc aag ca ta 1 1 ta 1 1 tcaaa tgg t aagaat cc taaacaagcgt t aga t 
gaggcgacgaatgatataacgcaaaatattaagattcttcatccatcacaaaatgataag 
aaaggagat 


212. 


gtgaaagcattgaaattatatggcgtggaagatttacggtatgaggataatgaaaagcca 
gtcattgaaagtgcgaatgacgttattattaaagtacgagcgactggcatatgtggttca 
gacacgtcacgatacaaaaaaatggggccatacattaaaggtatgccatttggtcatgaa 
t tttcaggtgtagtagatgccattggaagtgatgttacgcatgt taatgtgggcgacaaa 
gtgacaggttgcccagcaataccttgttatcaatgcgagtattgtttaaaaggtgaatat 
gcacgatgtgaaaagttattcgtcattggctcatatgaacctggatcgttcgcggaatat 
gtcaaattgccagcgcaaaatgttttaaaggttccagacaatgttgattacattgaagca 
gcaatggttgagccatcagccgttgttgcgcatgggttttataaatcgaatatacaacct 
ggtatgactgttgcagtaatggggtgtggcagtataggtttgttagctattcaatgggca 
cgaatatttggtgctgcacatatcatcgctatagatatagatgcgcataaactagatatt 
gcaacatcattgggcgcacatcaaacaatcaattcaaaagaagaaaatcttgagaaattc 
atcgaaaatcattacgccaatcaaatcgatttagctatagaatcatcaggtgctaaagtt 
acgattggtcaaatattgacgctacctaaaaaaggtggcgaggtggtattactcggaata 
ccatatgatgatattgagattgatcgcgttcattttgaaaaaattctgcgtaacgagttg 
acagtatgtggctcttggaactgtttgtccagtaattttccgggcaaagagtggacggca 
accttacattatatgaagacgaaagatattaatgtaaagcctattatttctcatttttta 
ccgttagaaaaaggcccggagacatttgataaattagttaacaagaaagaacgatttgat 
aaag t ca tgt 1 1 acga tt tat 


213. 


atgcaagcattacaaacatttaattttaaagagctaccagtaagaacagtagaaattgaa 
aacgaaccttattttgtaggaaaagatattgctgagattttaggatatgcaagatcagac 
aatgccattagaaatcatgttgatagcgaggacaagctgacgcaccaatttagtgcatca 
ggtcaaaacagaaatatgatcattatcaacgaatcaggattatacagtctaatcttcgat 
gcttctaaacaaagcaaaaacgaaaaaatcagagaaaccgctcggaaattcaaacgatgg 
gtaacatcagatgtcctaccagctattcgcaaacacggtatatacgcaacagacaatgta 
attgaacaaacattaaaagatccagactacatcattacagtgttgactgagtataagaaa 
gaaaaagagcaaaacttacttttacaacaagaaatcggagaactaaaacccaaagcagac 
tatgtagatgaaatcttaaagtcaactggcacattagccacaactcaaatcgcggcagac 
tacggtatatcagcacaaaagttaaacaaactactacacgaagctagactacaacgaaaa 
gtaaataaacagtgggtgctttactcagaacacatgggcaagagttacacagaatcagac 
actatagcaattgtacgctctgacggtagagaagacacagttttacaaactagatggaca 
caaaaaggcagattgaaaatacatgaaatcatgactgaattcggttatgaagctaattta 
gggggagcg 


214. 


atgaaattaaaatcattagcagtgttatcaatgtcagcggtggtgcttactgcatgtggc 
aatgatactccaaaagatgaaacaaaatcaacagagtcaaatactaatcaagacactaat 
acaacaaaagatgttattgctttaaaagacgttaaaacaagcccagaagatgctgtgaaa 
aaagctgaagaaacttacaaaggccaaaagttgaaaggaatttcatttgaaaattctaat 
ggtgaatgggcttataaagtgacgcaacaaaaatctggtgaagagtcagaagtacttgtt 
gc tgataaaaataaaaaagtgattaacaaaaagac tgaaaaagaaga tacaatgaa tgaa 
aatgataactttaaatatagcgatgctatagattacaaaaaagccattaaagaaggacaa 
aaagaatttgatggtgatattaaagaatggtcacttgaaaaagatgatggcaaacttgtt 
tacaatatcgatttgaaaaaaggtaataaaaaacaagaagttactgttgatgctaagaac 
ggtaaagtattaaaaacrtaagcaagatcac 
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aacactacaacggaaaaaccagttcatgccgaaaagaaacctattgtaataagtgaaaat 
agcaaaaaattaaaagcttattataatcaacctagtattgaatataaaaatgtgacaggt 
tatatcagtttcattcaaccaagtattaaatttatgaatatcatagatggtaattctgtt 
aataatattgctttaatfcggcaaagataagcaacattatcatacgggtgtacatcgtaat 
cttaatatattttacgttaatgaggataagagatttgaaggtgcaaagtactctattggg 
ggtatcacgagtgcaaacgataaagctgtcgacctaatagcagaagcaagagttattaaa 
gaagatcatactggtgaatatgattatgactttttcccatttaaaatagataaagaagcg 
atgtcattgaaagagattgattttaaattaagaaaataccttattgataattatggtctt 
tacggtgaaatgagtacaggaaaaattacagtcaaaaagaaatactatggaaagtataca 
tttgaattggataaaaagttacaagaagaccgtatgtccgatgttatcaatgtcacagat 
attaatagaattaaaatcaaagttataaaagca 


216. 


inrktkivctigpaseseemieklinagmnvarlnfshgsheehkgridtirkvakrldki 
va i 1 1 d tkgpei r thnrokdgi i e 1 ergnevi vsmne veg tpek f s vtyenl indvgvgsy 
illddglielqvkdidhakkevkcdiansgelknkkgvnlpgvrvslpgitekdaedirf 
gikenvdfiaasfvrrpsdvleireileeqkanisvfpkienqegidniaeilevsdglm 
vargdmgveippekvpmvqkdl irqcnklgkpvi tacqmldsmqmpratraeasdvana • 
i y dg t davml s ge t a ag lyp©6 a vk titum i a vs a eaaqdy kkl 1 sd r bkl V6 1 s 1 vna ig 
isvahtalnlnvkaivaatesgs tartiskyrphsdi iavtpseetarqcsivwgvQpw 
kkgrks tdallnnavatavetgrvsngdlii i tagvp tge tgttximmkihl vgdeiangq 
gigrgsvygttl vaetvkdlegkdlsdkvivtnside tf vpyvekalgli teengi tsps 
aivQlekgiptwgvekavkniennmlvtidaaqgki fegyanvl 


217. 


mqfdnidsalmalkngepiiwddenrenegdlvavtewinndntinfinakearglicapv 
skdiaqrldlvqmvddnsdif gtqf tvsidhvdtttgisayertltakklidpsseakdf 
nrpghl fplvaqdkgvlamghteaavdlakl tgakpagviceimddgtroakgqdlqkf 
kekhqlkmi tiddl ieyrkklepeief kakvkmp tdf gtf dmyg f katy tdeeiwl tkg 
airqhenvrlhsacl tgdi f hsqrcdcgaqlessmkyinehggioiiylpqegrgiglliik 
Irayelieqgydtvtanlalgfdedlrdyhiaaqilkyfniehinllsnnpskfeglkqy 
gidiaerievivpetvhnhdymetkkikmghli 


218. 


mkmkklvkssvas s ialll Isntvdaaqhi tpvsekkvddki tlykt ta tsdndklnisq 
iltfnfikdksydkdtlvlkaagninsgykkpnpkdynysqfywggkynvsvssesndav 
nwdyapknqneefqvqqtlgysyggdinisnglsgglngsksfsetinykqesyrttid 
rk tnhks igwgve ahkimnngwgpyg r dsydp tygne 1 f Iggrqs s snagqnf Ip thqmp 
1 1 argn f npe f i s vl shkqnd tkkski kvtyqremdry tnqwnrlhv/vgnnyknqn tv tf 
ts tyevdv;qnhtvkl ig tdske tnpcrv 


219. 


mkkkallpl f Igimvf lagcdyskpekrs g f f yn t f vdpmknvl dwlgnnl Indnygl ai 
i i 1 vl viri i lip f mlsnyJcnshimnrqknOcvakpcsvekiqekvkrcir tqeekmaanqelm 
gvykkydmnp iksmlgclpml i qlpi imgiy f vl kdql vdgl f kyphf Iwf dlgrpdiwi 
t i iagvlyf iqayvs sktmpdeqrqmgynmunvi spimi i wi sis sasal glyws vsaa f 1 
wq th f aniyy ekvalcke vqp f i eay er ehngg snkkgkn t qwskkkkk 


220. 


mnl f rqqkf sirkf nvgi f s al i a t V t f i s tnp t tas aaeqnqpaqnqpaqpadan tqpn 

anagaqcmptaqpaapanqgqpavqpanqggqanpaggaaqpntqpagqgnqadpnnaaq 

aqpgnqatpanqagqgrmqatpnnnatpanqtqpanapaaaqpaapvaanaqtqdpnasn 

tgegsinttltfddpaistdenrqdptvtvtdkvngyslinngkigfvnselrrsdmfdk 

nnpqnyqakgnvaalgrvnands tdhgn f ngi sk tvnvkpdsel i inf t trnqtnskqga t 

nlvikdakkntelatvnvaktgtahlfkvptdadrldlqfipdntavadasrittnkdgy 

kyys f idnvgl f sgshlyvknrdlapkatnnkey tlnteignngn f gas Ikadqf kyevt 

Ipqgvtyvnnsltttfpngneds tvlknmtvnydqnankvtf tsqgvttargthtkevlf 

pdkslklsykvnvanidtpknidf nekl tyr tasdwinnaqpevtltadpf svavemnk 

dalqqqvnsqvdnshyttasiaeynklkqqadtilnedanhvktanrasqadidglvtkl 

qaal idnqaaiaeldtkaqekvtaaqqskkvtqdevaalvtkiimdknnaiaeinkqtta * 

qgvttekdngiavleqdvitptvkpqakqdiiqavttrkqqikksnaslqdekdvandki 

gkietkaikdidaabtnaqveaiktkalndinqttpattakaaaleefdewqaqidqap 

Inpdttneevaeaierinaakvsgvkaieatttaqdlervkneeiskienitdstqtkmd 

aynevkqaatarkaqnatvsnatneevaeadaavdaaqkqglhdiqwkskqevadtksk 

vldkinaiqtqakvkpaadtevenayntrkqeiqnsnastteekqaayteldtkkqeart 

nldaan tns dvtt akdns i aainqvqaat tkksdakae iaqkas erkt aieamnds 1 1 ee 

qqaakdkvdqawtanadidnaaanndvdnakt tnea t iaa i tpdanvkpaakqaiadkv 

qaqetaidgnngstteekaaakqqvqtekttadaaidaalitnaeveaakkaaiakieaiq 

patttkdnakeaiatkanerktaiaqtqdi taeeiaaanadvdnavtqansnieaansqn 

dvdqakt tgensidqvtp tvnkka tame i tad Innklqeiqatpdatdeekqaadaean 

tengkanqai saa t tnaqvdeci3can.aeaainavtpkvvkkqaakde idglqatq tnvinn 

dqnatteekeaaiqqlatavtdakimitaatddngvdqakdagknsiqstqpatavksna 

kndvdqavttqnqaidnttgatteeknaakdlvlkakekayqdilnaqttndvtqikdqa 

vadi qg i t ad 1 1 i kd vakde 1 a tkaneqka 1 i aq t ada 1 1 e ekeqanqqvdaql t qgnqn 

i enaqs i ddvn t akdn a i qa i dpi qas tdvktna r ae 1 1 temqnki t e i Irmne t tne e k 

gndigpvraayeeglnninaatttgdvttakdtavqkvqqlhanpvkkpagkkeldqaaa 

dkktqieqtpnasqqeindakqevdtelnqaktnvdqsstneyvdnavkegkakinavkt 

fseykkdalakledaynakvneadnsnastsseiaeakqklaelkqtadqnvnqatskdd 

i e vq i hndl dn indy t ip tgkke s a 1 1 dly ay adqkknn i s ad tna tqdekqqa i kqvdq 

nvqtalesinngvdngdvddal tqgkaaidaiqvdatvkpkanqaiGvkaedtkssidqs 

dql t ae ektealami kqi tdqakqgi tdat t taevekakaqglea f dni qi ds tekqka i 

eeletaldqieagvnvnadatteekeaftnaledilskatedisdqttnaeiatvknsal 

eq 1 kaqr inp e vkkna 1 e a i r e wnkqi e i i knadada s ake i ax t d Igry f dr f adkl d 

ktqtnaevae 1 qnvt ipai eaivpqndpdand tnngidnnda tansnana tpen t gqpnv 

settangkadaspttpnnsdaatgettatsatddandkpqannnssvdastnsptmdndv 

tskpevestnngttdkpvtetdnatpaesttnnnstttatnenaptgstatapttastea 

assadskdaas vndskqnaevnnsaesqs tndkvaqpks enkakaekdgsds tnqsmve s 

ttetlpeaditepnvpsntskdkeesttnqtdagqlksetnvasneadkspskadtevsn 

kps tsas seakekmt s tnlsqkddta tadtndtqksvgsaannkatqndganaspa tvsn 

gsn sanqdmlnv tntddhqak tksaqqgkvnkakqqaktlpdtgmshnddlpyae 1 al ga 

gmaflirrftkkdqqtee 


221. 


mklksfvtatlalgllstvgaalpsheasadsnngykemtvdgyhtvpytisvdgitalh 
rtyfifpenknvlyqeidskv3arielasqrgvttekinnaqtatytltlndgnklcvvnlkk 
nddaknsidps tikqiqi wk 


222. 


mai kkykp i tngrmm tsld f aei t k t tpeks 11 kp Ipkkagrnnqgkl t vrhhggghkr 
qyrvidf kmkdginakvds iqydpnr s ani a 1 wy adgekry i iapkgl e vgqi vesga 
eadikvgnalplgnipvgtwhnielkpgkggqiarsagasaqvlgkegkyvlirlrsge 
vrmilstcratigqvgnlqhelvnvgkagrsrv/kgirptvrgsvinnpndhphgggegrap 
igrpspmspwgkptlgkktrrgkkssdklivrgrkkk 
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223. 


navntfnpfdnlllssliaaipivlfllcltvfkmkgiyaaittlvvtlliaipffklpv 
gi a sgaweg f f qgi ip igyi vmmavl lyki tvesgqf 1 1 iqds i tn i sqdqr i qvl lig 
fafnaflegaagfgvpiaicallltqlgfnplkaamlclvanaasgafgaigipvgwet 
Iklpgdvsvlgvsqsa 1 1 tlai inf i ip f 1 1 i f i idg f rgvke t Ipai Iws i tyt 1 tqg 
1 1 1 vf sgpeladi ippl 1 tml alavf skkf Qpkhiy rvnkdee i epakahsakavlhaws 
pf i vl tvi vmiwsapf f knl f Ipngalss 1 vf kf nlpg t i sevthkpl vl tin iigqtgt 
ai 1 1 1 i i i ti Imskkvn f kdagrl f gv t f kelwlp vl tic f ilai ski t tygglsaamgq 
giakagnvfpvlspilgrwigvfmtgswnnnslfapiqasvaqqigtsgsllvsantvgg 
vaaklispqsiaiataavkqvgkesellkmtlkysvcllificiwtfilsll 


224. 


ml knki 1 1 1 1 1 s vs 1 laplanpl lenalcaandtedigkgsdiei i kr tedktsnkwgvtq 
niqf df vkdkkynkdal i Ikmqg fx ssr t tyyiiykktnhvkamrwpf qyniglktndkyv 

slinylpknkiestnvsqilgyniggnfqsapslggngs fnysksisytqqnyvseveqq 
nsksvlwgvkansfatesgqksafdsdlfvgykphskdprdyfvpdselpplvqsgfnps 
f ia tvshekgssdts ef ei tygmmdvthai krs thygnsyldghrvhnaf vnruytvky 
e vnwk thei kvkgqn 


225. 


mkmnkl vks svatsmal lllsg tanaegki tpvsvkkvddkvtlyktta tadsdkf ki sq 
iltfnfikdksydkdtlvlkatgninsgfvkpnpndydfsklywgakynvsissqsndsv 
nwdyapknqneefqvqntlgytfggdisisnglsgglngntafsetinykqesyrttls 
mtnyloivgwgvealikimniigv/gpygrdsf hp tygnel f 1 agrqs sayagqnf i aqhqmp 
11 sr snfnpe f Is vl shrqdgakkski tv tyqremdlyqi rwng f y\^7aganykn f kt r t f 
ks tye idwenhkvkl Idt ke tennk 


226. 


mnreralyl nrsdi eqaggnhsqvyvdal teal tahahndf VQpl kpyl rqdpenghi adr 
iiampshiggehai sgi kwigskhdnp skrnmerasgvi i Indpe tnyp i avmeas 1 i ss 
mrtaavsviaaktilakkgfkdltiigcgligdkqlqsmleqfdhiervfvydqfseacar 
f vdrwqqqrpeinf i a tenakeavsngewi tc tvtdqpyieydwlqkgaf i snisimdv 
hkevfikadkwvddwsqcnrekktinqlvlegkfskealhaelgqlvtgdipgreddde 
i 11 InDmginai edi ssay f iyqaagqqnig 1 1 Inly 


227. 


mkkimvifgtrpeaikmaplvkeidhngnfeanivitaqh-rdmldsvlsifdiqadhdln 
imqdqqtlagltanalakldsiineeqpdmilvhgdttttfvgslaafyhqipvghveag 
Ir thqkyspf peelnrvmvsniaeln f ap tviaaknl 1 f enkdkeri f i tgutvidals t 
tvqndf vs ti inkhkgkJcwll tcihrrenigepmhqi f kavrdladeykdwf iyprahm 
pkvraiaekylsgmrieliepldaiefhnftnqsylvltdsggiqeeaptfgkpvlvlr 
nhterpegveagtsrvigtdydnivmvkqlieddeayqrmsqeurmpygdgqasrricea 
ieyyfglrtdkpdefvplrhk 


228. 


mimgnl r f qqey f riyknn t es t thmaywkl aknveatkrmnyal s t i vqqhas irhf f 
dvt tddnl tmi Ihef Ip f i elkqvps s sanydl eaf f kqel s tyhf ndsp 1 f kvkl f qf a 
daayi 1 Idf hvsi f ddsqidi f Iddlcnayrgntvinntrqhahinmddkdnqdashia 
Idsnyfrlennsdihidsyfpikhpfeqalyqtyliddmtsidmaslavsvylanhimsq 
qhdvt 1 g ihvp shlpndlhgni vpl 1 1 1 idakdvcqr f t tdf nkcvlqnms qlqcaks s 1 
s leti f hcyhluninsccndviedvhqihdahtsladieif phqhgf kiiynsaaydllsie 
tlsdlvmiylqiteengnkrttvdelnlmterdiqlyddinlslpeiddaqtwtlfeq 
qyeatpnhvavq f dgv f i ty q 1 1 n ar andl ahr Imqy gvepndr vavi aeks i em i am 
igvlkaggayvpidpnypsdrqeyilkdvtpkwityqalyengkqninhidlnkiawkn 
idnl s ken tl edhayviytsgt tgnpkg 1 1 iphrgi vr 1 vhqnhyvp Inee t ti 1 1 sgt i 
af daat f eiygaXlnggkl ivakkeqllnpiaveqlinendvntmwl tssl f nqiaseri 
e vl vs 1 ky 1 1 i ggevlnakwvdl Inqkpkhpqi ingygp ten 1 1 f 1 1 tynipnJcvpnr ip 
igkpllgttivyiinqgerrcgvgipgelctsgfglaagylnqpeltadkf ikdsninqlmy 
rsgdivrllpdgnidylyrkdkqvkirgfrielsevehaleriqginkawivqnhdqdq 
y i vayy e ainh 1 1 shnk i ks ql rrn t Ip eym ipvn f mhi eqip i t ingk Idkkalp imdyvd 
tdayvap s tdt ehl 1 cqi f adi Ihvnqvgitidnf f e Igghs Ika 1 1 wnr i eas tgkr Iq 
i gdl 1 qkp t vf e 1 aqa i akvqeqny e vip e t i vkddyvl s s aqkrmy 1 1 wksnhkd tvyn 
vpf Iwrlsselnvaqlrqavqrliarheilrtqyiwddevrqrivadvavdfeevnthf 
tdeqeimrqfvapfnlekpsqirvryirsplhaylfidthhiindgmsniqlmndlnaly 
qhkl 1 Ip Ikl qykdys ewmshrdm tkhrqywl sq f kdevpi 1 s Ip tdyvrpnikt t ngam 
ms f tnmqgnirql Iqkyvekhqi tdf mf f msvvmt 1 1 s ryarkddvvvgs vmsarrahkgt e 
qmlgmf an 1 1 vyrgqpspdkinwtqf Iqevkems 1 eayehqeyp f ec 1 vndldqshdasrn 
pi f dvml vlqnne tnhahf ghskl thiqpksvt akf dl s f i i eedrddyt inieyn tdly 
hs e tvrhjngnqcmimidtyi Ikhqdt Igicdipng teel Inwvn thvndrmlnA/pgnksi i 
syfnevvsrqgrihvalvimdltmtyetlrnyvdaiahittllsngvgngqrvalftersfem 
i aamla tvkvgasyipidi df pnkrcigai 1 edakvtavmsygveie 1 1 Ipviql enakgf 
ve skeneqyddlhgnql entamldnemyaiy ts g t tgmpkgvai rqml Inl vhaws te 1 
qlgdnevf Iqhani vf dasvmeiyccl Inghtl vipdreervnp eqlqql inldirvtvas 
iplqmcsvinedf yieklltggats tasf vkyiekhcg tyf naygpses tvi tsywshlicg 
dlipet ipigkpl sniqvyimsdg 1 Icgigmpgelci agds 1 aigyinrpe Imadkwqnn 
pfgkgklyhsgdlarytsdgqieflgridkqvkvngyrieldeienailairgisdcwt 
vsh f dthdilnayyvgeqqyeqdl kqyl ndqlp kymipk t i thi dcmpl- 1 tndkvdt t rl 
pnpspiqqsnkvysepsneieqtfvdvfgevlkqndvgvdddf felggnsleamlwshl 
kr f ghhi smqt lyqy k tvr qi vnymyqnqqs 1 valpdnl s elqki vms rynlgil edsl s 
hrplgntlltgatgflgaylievlqgyshriycfiradneeiawyklmtnlndyfseetv 
eimlsnievivgdfecmddwlpenindtiihagartdhfgdddefekvnvqgtvdvirla 
qghharl iyvs ti svgtyf didtedvtf seadvykgqll tspy trskf yselkvleavnn 
gldgrivrvgnltnpyngrv/lmrniktnrfsmvrmdllqldcigvsmaeinpvdfsfvdtt 
arqi valaqvntpqiiyhvl spnknipvks 1 lecvkrkei elvsdes f nei Iqkqdmyeti 
gl tsvdreqqlamidttl tlkimnhisekwp ti tnnwlyhwaqyikti f nk 


229. 


mtkeqql aer i i aavggmdnidsvmncmt rvr i kvldenkvddqelrhidgvmgvihder 
i qvwgpg t vn3cvanhina el s gvkl gdp i phhhndsekmdy ks y aadkakankesihkakq 
kngklnkvlksianif iplipafigagliggiaavlsnlmvagyisgawitqlitvfnvi 
kdgmlaylaif tginaakefgatpglgcrviggttlltgiagknilmnvf tgeplqpgqgg 
iigvi favwilsivekrlhkivpnaidiivtptiallivglltif ifmplagfvsdslvs 
wngiisiggvfsgfiigasflplvmlglhhiftpihieminqsgatyllpiaamagagq 
vgaalalwvrc)crnttlmtlkgalpvgflgigepliygvtlplgrpfltacigggigga 
viggighigakaigpsgvsllplisdnmylgyiagllaayaggfvctyl fgttkamrqtd 
llgd 
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230. 


mski 1 kc i 1 1 awml 1 i v tacgpnr skedidkalnkdnskdkpnql tmwvdgdkqmaf yk 
kitdqytkktgikvklvnigqndqlenisldapagkgpdifflahdntgsaylqglaaei 
kl skde 1 kgf nkqalkamnydnkql alpai ve 1 1 al f ynkkl vknapqt 1 eeveanciakl 
tdskkkqygml f daknfyfnypf If gnddyi fkkngseydihqlglnskhwknaerlqk 
wydkgylpkaachdvmigl f kegkvgqf vtgpvmineyqet f gkdlgvttlptdggkpmk 
pflgvrgvvlseyskhki^akdlmlyitskdtlqkytdemseitgrvdvkssnpnlkvfe 
kqarhaepmpnipemrqvwepmgnasi f isngknpkqaldeatndi tqnikilhpsqndk 
kgd 


231. 


vkalklygvedlryednekpviesandvilkvratgicgsdtsrykkmgpyikginpfghe 
f sgwdaigsdvthvnvgdkvtgcpaipcyqceyclkgeyarcekl f vigsyepgs f aey 
vklpaqnvlkvpdnvdyieaamvepsawahgfyksniqpgmtvavmgcgsigllaiqwa 
rifgaahiiaididahkldiatslgahqtinskeenlekfienhyanqidlaiessgakv 
tigqiltlp kkgg e wl 1 g ipy dd i e i drvh f ek i 1 me 1 1 vcgs wnc 1 s sn f pgkew t a 
1 1 hymk t kd i. n vkpi i sh f 1 pi ekgpe t f dkl vnkker f dkvmf t i y 


232. 


mqalqt f n f ke 1 p vr t VG i enepy f vgkdiaeilgyarsdnaimhvdsedkl thqf sas 
gqnmmi i i nesg lys 1 i f das kqsknekire tarkf kn^vtsdvlpairkhgiyatdnv 
ieqtlkdpdyi i tvl teykkekeqnll Iqqeigelkpkadyvdeilkstgtlattqiaad 
ygisaqklnkllhearlqrkvnkqwvlysehingksytesdtiaivrsdgredtvlgtrwt 
qkgrlkiheimtefgyeanlgga 


233. 


mkl kslavlsmsawl tacgndtpkdetkstesntnqdtnttkdvialkdvktspedavk • 
kaeetykgqklkgisfensngewaykvtqqksgeesevlvadknkkvinkktekedtmne 
ndnf kysdaidykkai kegqke f dgdi kews 1 ekddgkl vynidlkkgnkkqevtvdakn 
qkvlkseadh 


234. 


mkmkniaki si 1 1 gi 1 a tgvnt t tekpvhaekkpi visenskklkayynqps ieyknvtg 
yisfiqpsikfmniidgnsvnnialigkdkqhyhtgvhmlni Eyvnedlcrf egakysig 
gitsandkavdliaearvikedhtgeydydffpfkidkeamslkeidfklrkylidnygl 
ygems tgki tvkkkyygky t f eldkklqedrrasdvinvtdidrieikvika 


235. 


Ttgaaaaatattttaaaagtttttaatacaacgattttagcgttaattatcatcatcgcg 

Acattcagtaattctgcaaatgccgcagatagcggtactttgaattatgaggtttacaaa 

Tacaataccaatgacacgtcaattgctaatgactattttaataaaccggcaaagtacatt 

Aagaaaaatggtaaattgtatgttcaaataactgtcaaccacagtcattggattactgga , 

Atgagtatcgaaggacataaagaaaatattattagtaaaaacactgccaaagatgaacgc 

Acttctgaatttgaagtaagtaagttgaacggtaaaatagatggaaaaattgacgtttat 

Atcgatgaaaaagtaaatggaaagccattcaaatatgaccatcattacaacattacatat 

Aaatttaatggaccaactgatgtagcaggtgctaatgcaccaggtaaagatgataaaaat 

Tctgcttcaggtagtgacaaaggatctgatggaacgactactggtcaaagtgaatctaat 

Agttcgaataaagacaaagtagaaaatccacaaacaaatgctggtacacctgcatatata 

Tatacaataccagttgcatccttagcattattaatcgcaatcacattgtttgttagaaaa 

alaatctaaaggcaacgtggaa 


236. 


atgacaaaacattatttaaacagtaagtatcaatcagaacaacgttcatcagctatgaaa 
aagattacaatgggtacagcatctatcattttaggttcccttgtatacataggcgcagac 
agccaacaagtcaa t gcggcaacagaagc tacgaacgcac c taa taat c aaagcacacaa 
gtttctcaagcaacatcacaaccaattaatttccaagtgcaaaaagatggctcttcagag 
aagtcacacatggatgactatatgcaacaccctggtaaagtaattaaacaaaataataaa 
tattatttccaaaccgtgttaaacaatgcatcattctggaaagaatacaaattttacaat 
gcaaacaatcaagaattagcaacaactgttgttaacgataataaaaaagcggatactaga 
acaa t caa t g t tgc ag t tgaacc tggat a t aagagc t taac tac t aaag t ac atattgtc 
gtgccacaaattaattacaatcatagatatactacgcatttggaatttgaaaaagcaatt 
cctacattagctgacgcagcaaaaccaaacaatgttaaaccggttcaaccaaaaccagct 
caacctaaaacacctactgagcaaactaaaccagttcaacctaaagttgaaaaagttaaa 
cctactgtaactacaacaagcaaagttgaagacaatcactctactaaagttgtaagtact 
gacacaacaaaagatcaaactaaaacacaaactgctcatacagttaaaacagcacaaact 
gctcaagaacaaaataaagttcaaacacctgttaaagatgttgcaacagcgaaatctgaa 
agcaacaatcaagctgtaagtgataataaatcacaacaaactaacaaagttacaaaacat 
aacgaaacgcc taaacaagcatctaaagctaaagaattaccaaaaactggtttaacttca 
gttgataactttattagcacagttgccttcgcaacacttgcccttttaggttcattatct 
titattiacttit tcaaaag aaaagaa tc baaa 


237. 


Lkni 1 kv f n 1 1 i 1 al i i i i a t f sns anaadsg t Iny e vykyn t ad t s i andy f nkpaky i 
Kkngklyvqi tvnhshwi tgrasieghk'eniiskntakdertsef evsklngkidgkidvy 
I dekvngkpf kydhhyn i tyk f ngp tdvaganapgkddknsasgsdkgsdgtttgqsesn 
ssnkdkvenpq tnag tpayiy tipvaslal 1 iai 1 1 f vrkkskgnve 


238. 


m tkhy Inskyqs eqrs s ainkk i ting t as i i Igs 1 vy i g ads qqvnaatea tnapnnqs tq 
vsqa t s qpi n f qvqkdgs sekshiuddymqhpgkvi kqnnkyy f q tvlnnas f wkey kf yn 
annqel a t tvvndnkkad tr tinvavepgyksl t tkvhi vvpqinynhry t thl e f ekai 
ptladaakpnnvkpvqpkpagpktpteqtkpvqpkvekvkptvtttskvednhstkwst 
dttkdqtktqtahtvkcaqtaqe^pikvqtpvkdvataksesnnqavsdnksqqtnkvtkh 
ne tpkqaskakelpktgl tsvdnf i s tvaf atl al Igs Isl 1 1 f krkes k 
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a tgacaaagaaagaaaagg a t ta t aaaaaaag t c t tgagcaacaaaaaacacggg t aaaa 
atatacaagtcaggaaaaagctgggtaaaagcaagtattaatgaaatagaattgttaaaa 
acaatggggctaccatttttaagtaaaaacgaaatacaagaaaatgtgactgaaaagacg 
aaagg tcataaa t taaaaaaaag tgcagc taaaacaacagccc tag t tgg tggagcat 1 1 
acatttaatatgttgaataatcatcaagcatttgctgcctcagaaacaccaatcacctct 
gaaatttcatccaatagtgagacagtagccaatcaaaattcaactacgattaagaactca 
caaaaagaaacagtcaattctacaagtttggaatctaaccattctaatagtacaaataag 
caaatgtcttcagaagttacaaatacagctcaatccagtgaaaaagctggaattagtcaa 
caaagtagtgaaacatcaaatcaatcatctaagtcaaatacatatgcctccacagaccat 
gtagagagtacaactattaacaatgataatactgcacaacaagatcaaaataagtcttcg 
aatgtaacctctaagtcaacacaatcaaacacg tcatcc tcagaaaagaaca ttagctcc 
aatttaacccagtcaatcgaaacaaaagcaaccgattcattagcgactagtgaagcaegt 
actagtacaaatcaaatatctaatctgacatcaacatctacttcgaatcaatcgagtcct 
acttcctttgcaaatttaagaacatttagtagatttactgttttgaatacgatggcagca 
ccgacaacaacatcaacgacaacaacttcaagtctgacatctaattctgttgtggtgaac 
aaagataactttaatgaacatatgaatctatctggatctgcgacgtatgatcctaaaaca 
ggtattgctaccttaacgccagacgcatatagtcaaaagggtgccatatctttciaacact 
cgattagattcaaaccgtagcttccgttttataggfcaaagttaaccttggtaatagatat 
gaaggttattctcctgatggtgtagcaggtggagatggcattggctttgcattttcacca 
ggccctttaggacagataggtaaagaaggggctgccgttggaataggcggtttgaataat 
gcxrtttggttttaaattggatacgta teat aacacatcaac tec tagatctgatgctaaa 
gcaaaagcagatccacgtaatgttggtggtggtggtgcttttggtgccttcgtaagtaca 
gatagaaatggtatggctaccactgaggaatcaactgcggctaaattaaatgtacaacct 
actgacaattcattccaagattttgtcattgactafcaatggtgatacaaaagtgatgaca 
gtgacgtacgctggacaaacctttacgagaaatcttacagattggataaaaaacagtggg 
ggtacgacgttttctctatctatgactgcctcaactggtggcgcaaaaaatttacaacaa 
gtfccaatttggaacattcgagtatacagaatcagctgttgctaaagtacgctatgtagat 
gcaaatactggtaaggatattatcccgcctaaaaccattgcaggtgaagttgacgggact 
gtaaatatagataaacaattgaacaatfcttaaaaatttaggttacagttatgtggggaca 
gatgccttaaaagcaccaaattatacagaaacgtcaggtacacctacacttaaattaact 
aactcaagccaaacggtgatttataaattcaaagatgttcaaggtcctcaaattagtgtt 
gatagtcaaactagagaagttggaaagaccattaatccaattacaattactacaactgac 
aatagtaaagacgtattaactacaactgtgacaggtctaccttcagggttatcttttgat 
caaacgactaatacaattattggcacgccaagtgaagtaggaactacaactgtgacagtt 
aatact ac tga tgc tac tgggaacg taacatc t aagc aat 1 1 acaa taacgat tcaaga t 
acaatcagccctgttgtaaatgtgacgccaagtcaagcatcagaggttttcacgccgatt 
aatccaattacgataactgctacagataatagtggcaaagtggtaacgcatacagtaact 
ggattgccacaaggacttaaatttgatgcatctacgaattcaattgttggaactccaact 
caaataggaacaaatacaatcacgattgagtcaacggatgcgagtggaaataaaactacg 
actaaaattaattatgaagtaacgagaaatagcgcaagtgactctacttccactagcata 
gtaaatagtgtttcaacaagtataagtaatagtacatcgctaagtgatagtgtaaaagcg 
agtcaatcattatcaacaaaagaatcaacaagtaagagtctctcaggttcgttaagtgcg 
tcaacgtcgaatagtgcatcaataaaagcgagtgaatcagcaagcacaagtaagaagtta 
tcagaatcagcgagtacgtcgatgtctgatagcgcatcaataaaagcgagcgaatcagca 
agtacaag taagaagttatcagaa tcagcgagtacgtcaacgtctga tagcgca tcaa ta - 
aaagcaagcgaatcagcaagtacaagtaagaagttatcagaatcagcgagtacgtcgatg 
tctgatagcgtatcaataaaagcgagcgaatcagcgagtacaagtaagaagttatcagaa 
tcagcgagtacgtcgacgtctgatagcgcatcaacccaagcaagcgaatcagcaagtaca 
agtaaaaagttatcagaatcaacgagtacgtcgacttcagatagtgcatcaacatcaacg 
agtgagagtgactcaacaagtgaaagtacatcgttaagtgactcgacaagtgcgagtctt 
tcagaatcgacaagtacatcaacatccgacagtgcgtccacatcaacgagtgagagtgac 
tcaaacagtacaagtacgtcattgagtgagtcgacaagcacaagtctttcagaatcaacg 
agtacgtcaacatcagatagtgcgtcaacgtcagcaagtgtgagtgactccaatagcgca 
agtacgtcattaagagaatcgacaagtacgagtctttcagactcaacaagtacatcgaca 
•tctgacagtgcgtcaacatcaacgagcgagagcgactccgatagcgcaagtacatcgttg 
agtggctcatcaagtacaagcgtttcagattcaacaagcgcgtcaacatcagaaagtgca 
tcaacgtcaacgagcataagtgactcaaacagtacaagtacgtcattaagtgaatcgaca 
agtacgagtctttcagaatcaacgagtacgtctacatccgacagtgcatccacatcaatg 
agtgtaagcgactcaeiatagtgccagcatatc 1 1 taagtgagtcgacaagcacaagcg 1 1 
tcagat tcaacaagtacatcgacatcagaaag tgca tcaacgtcaacgagcgagag tgac 
tccaatagcgcaagtacgtcattaagtgagtcgacaagcacaagcgtttcagattcaaca 
agcacatcgacatcagacagtgcgtcaacatcaacgagcgtaagtgattccaatagcgca 
agtacgtcattgagtgagtcgacaagcacaagcatctcagattcaacaagcacgtcgaca 
tcagacagtgcgtcaacatcaacaagtgtgagtgagtcaagcagtacaagtaagaagtta 
tcagaatcagcgagtacgtcgatgtctgatagcgcatctgcatcaacgagtgaatcaaac 
agtacaagtacgtcattaagtggctcgacaagtacgagtctttcaggatcaacgagtaca 
tcgacttcagaaagtgcgtcaacatcaacgagcgtaagtgactccaatagcgcaagtacg 
tcattaagtgaatcgacaagtacgagtctttcagactcaacgagtacatcgaca tcagat 
agtacgtctgcatcaacaagtgagagtgactcaaacagtacaagcacatccatgagtgaa 
tcattaagcacaagcgtttcagattcaacaagtacgtcaacgtcagacagtgcatcaacg 
. tcaacaagtgtgagtgactccaatagcgcaagtacgtcatt^agtgattcaacaagtaca 
agcatttcagactcaacgagtgcgtcgacatcagatagtgcgtcagagtcagcaagcgagft 
agtgaatcaacaagtgaaagtacatcggtaagtgaatcatcaagtacaagcgtttcagat 
tcaacaagtacatcgacatcagaaagtgcatcaacgtcaacaagcgagagtgaatcaaca 
agtgaaagtacatcggtaagtgaatcatcaagtacaagcgtttcagattcaacaagtaca 
tcgacatcagaaagtgcatcaacgtcaacaagcgagagtgaatcaacaagtgaaagtacg 
tcattaagtggatcatcaagtacaagcgtttcagattcaacaagtacgtcaacgtcagaa 
agtgca tcaacgtcaacgag tg tgagcgac tcaaa tag tacaag t acg tea ttaagtgaa 
tcgacaagtacgagtctttcaaacteaacaagtacgteaacatcagacagtgcatcaacg 
tcaacgagtgtgagcgactccaatagcgcaagtacatcgttgagtggctcattaagcaca 
aacgtttcagattcaacaagcacatcgacatcagacagtgcttcaacgtcaacaagcgag 
ag t gac tcgaac ag tgc aagcaca tc gc t aag tgga t c a t taag tac aagc a 1 1 1 caga c 
tcciacgagtaegtcgacatcagacagtgcgtccacatccacatcagaaagtgcatccaca 
tcaacgagtgtgagtgagtcagacagtgaaagtacatccatgagtgtgagtgactcgaat 
agtacaagtacatcattgagtgactcgacaagtacgagcgtttcagactcaacaagaaca 
tcaacatccgatagtgcatctacatcaaagagtgtaagtgagtcaaacagcgccagtaca 
tcggtaagtggc tcaacaagtacaagca 1 1 tcagat tea tcaagcacgtccaca tcaa tg 
agtaeatctgaaactttcaettctcaatetcctataaatagtgaaagtcaatttattggt 
ga tage t tg tc tgaaga tacaa tcgtgac tc aa tcaaaaaatacgaa ta tgc t taataaa 
actggaaaagattatgatttacaagaacaaagaggttatactgattcagaacaacacaat 
gaaacacaaagtaatcaagctgataatcactcaaacaacctcgatttactteatcaaaat 
cgt ttacaagataaagtcg ttaaacaaccgac taaaggagaagatggag ttgtaagcaac 
ggttttatagtagcagtagcaatagtattggctatcttcggtttggcaaaaaaatctaga 
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240 . 


atgaaaaaaacagttatcgcttctacattagcagtatctttaggaatcgcaggttacggt 
ttatcaggacatgaagcacacgcttcagaaactacaaacgttgataaagcacacttagta 
gatttagcacaacataatcctgaagaattaaatgctaaaccagttcaagctggtgcttac 
gatattcatttcgtagacaatggataccaatacaacttcacttcaaatggttctgaatgg 
tcatggagccacgctgtagctggttcagatgctgattacacagaatcatcatcaaaccaa 
gaag taagtgcaaa t acacaa tc t agtaacacaaa tgtacaagc tgt t tcagc tccaac t 
tcttcagaaagtcgtagctacagcacatcaactacttcatactcagcaccaagccataac 
tacagctctcacagtagttcagtaagattatcaaatggtaatactgctggttctgtaggt 
teat a tgc tgctgc tcaaacggc tgcacg tac tgg tg t a t c tgc t tcaaca tgggaacac 
atcattgctagagaatcaaatggtcaattacatgcacgtaatgcttcaggtgctgctgga 
ttattccaaactatgccaggttggggttcaactggttcagtaaatgatcaaatcaatgcc 
gcttataaagcatataaagcacaaggtttatcfcgcttggggtatgt 


241. 


atgaataaaaataaagtgattgtaattggatcaacaaatgtagataaatttcttaatgtt 
aaaaggtttccaaaacccggtgagacattacacattaatcaagctcaaaaggagtttggt 
gggggcaagggagccaatcaagccatagcagctagtagattagcagcagatacaacattt 
atcagtaaagttggtaaagatggcaatgccaactttatattggaagatttcaaaaaagca 
gg tat tcatacacaatatattttaacttcagaaagtgaagaaactgggcaagcatttatc 
actgttgatgaagcaggacaaaatacgattcttgtttacggtggtgcgaatatgacatta 
agtgcaactgatgttgagatgagtgtggatgcgtttattggtgcagactttgttgtagcg 
cagcttgaagttccatttgaggcgatagaacaagcatttaaaattgctcgtaaacaaaat 
atcactactgtattaaatcctgcaccggcaattgaattgcctaagtcacttttagagtta 
actgatataattattccaaacgaaacggaagcagaattattaacaggtatttcaatcaat 
aatgaaagtgatatgaaagaaacagcaacatattttctcgatttaggtatatctgcagta 
ttaattactttaggggagcaaggcacgtattgtgcatatcaagaacaatacaaaatgatt 
cctgcgtgtaatgtaaaagcaatagatacgacagcagcaggagatacatttataggtgct 
tttttaagtgagttaaataaagatttgagcaatttagaatcggctattcgacttgcaaat 
caagcgtcgtctctaacggtacaacgaaaaggagcacaagcttctataccaacacgtaaa 
gaagtagaggcagaatataat 


242. 


atggctcttaaaaaatataagccaattacaaatggtcgtcgtaatatgactactttagat 
ttcgctgaaatcacaaaaacaacacctgaaaagtcattattacaaccgctaccgaaaaga 

caataccgtgttatcgattttaaacgtaacaaagatggaatcattgctaaagttgattca 
attcaatatgatccaaaccgttcagcaaacattgcattgctagtttatgctgatggtgaa 
aaaagatatatcatcgcacctaaaggattacaagtaggtcaaactgtcgaaagtggtgct 
gaggcagatatcaaagttggtaatgctttaccattacaaaatattccagttgggacagta 
attcataacatcgagttaaaacctggtaaaggtggacaacttgctcgttctgctggtgct 
agctctcaagtattaggtaaagaaggtaaatatgtattaatcagattaagatctggtgaa 
gtacgtatgattttatctacatgtcgtgcaacaattggtcaagttggcaacttacaacat 
gaattagtaaatgttggtaaagcaggacgctctagatggaaaggcgttcgcccaactgta 
cgtggttctgtaatgaaccctaatgatcacccacacggtggtggtgaaggtcgtgctcca 
a t egg t agac catctccaatg t cacc a t gggg t aa a cc tac get tgg t aagaaaac teg t 
cgtggtaaaaaatcttctgacaaacttatcgttcgtggacgtaagaaaaaa 


243, 


atgaagtcaaaattcacaattctattatttacaatcttttctacaacagtattagttttg 
^ttattatttataacaaaacteaatcecaatcatacatttcgactcactattctaataat 

aaaataaaaacaacagcaacactttttttacatggttatggtggtagegaacgctcagaa 

gtgagtagtgaaggaaaagtatattttgataaaaaattaagtgaagatgeagcaaaecct 
at tgtcaaagtagaat t taaagataa taaaaatggaaatt t taciagaaaatgct tattgg 
attaaagaagttctatcacaactaaaaagtcaatttggaattcaacaatttaattttgta 

ggaeattcaatggggaacatgtcatttgctttttacatgaaaaattatggggacgatcga 
catttgccacaacttaaaaaggaagttaatatagcgggagtttataacgggattttgaat 
atgaatgagaacgtgaatgaaattatcgttgataaacaggggaaaccaagtagaatgaat 
gccgcatatcggcaattgttateactgcataagatttattgtggtaaggaaatagaagtt 
ttaaatatctacggagatttagaagatggctcacattcagatggacgtgtgtcaaatagc 
tcttctcaatcgcttcaatatttactaagaggtagcactaagtettatcaagaaatgaaa 
tttaaaggtgcaaaggcacaacatagteaattaeatgagaataaagatgttgcaaatgaa 
ateatacaattcttatgggaaact 


244. 


atgaagattggaattgatgccggagggactttaattaaaattgtacaagagcatgacaat 
cgtagatattacagaactgaattaacaactaatatccaaaaagtcatagattggcttaac 
aa tgaagaaa tegaaaca tt aaage 1 1 ac agg t ggaaa tge tggag t aa t agcaga tcaa 
attcatcattccectgaaatatttgtagagttcgatgcateatcaaaaggtttagaaatt 
ttattggatgaacaaggtcatcaaattgaacattacatttttgctaatgtaggtacaggt 
acttctttceactattttgatggaaaagaccagcaacgtgttggaggtgtaggtaccgga 
ggcgggatgatacaaggtttaggctatttattgtccaatataacagattataaagaatta 
acgaa 1 1 tagc tcaaaa tggaga teg tga tgcea t tga 1 1 taaaagtaaaaca ta 1 1 ta t 
aaagatactgaaecaccaattcetggagatttaacagcageaaattttggaaatgtatta 
catcaettagataatcagtttaeatcagctaacaaacttgcctctgcaattggcgtcgtt 
ggtgaagttataaeaactatggctattacattagcacgtgaatataagactaageaegtt 
gtatatateggtteatcatttaataacaatcaattactaegtgaagttgttgaaaattac 
aetgttetaagaggatttaaaccgtactatattgagaatggtgctttttcaggcgcttta 
qgagcac t t tacc tc 
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245. 



atgactttaaataaccattttgcatatacatttgaggagagacctaccccaaaattatgg 
ctttgtaaaccagatggaactagaattgaaagaattgcagatttttcaaaacttggtgga 
acattcaaattcactaatgtgaacactttacattttgatttgccattgcaagtatttagt 
gaagatactaagcaaattgaaagaaataaagtagttgatttagtaaaaaataaatactta 
attgattatagatataacggatatagagatatctttgtaattgatgatattaaaaaatct 
gc taa tgac fcc tga t tttattaca ttaaa tt tagac tcaagagcg tc tgaa t taaa taag 
aaagctgcaaatgaaattgaattattaggttctactatccctcaaatgatgaacaaaatc 
ttatcagtttatgctccactatggaaacttggacatgttgatggaaaaattattgatgtt 
aaacgtgagttaactggttctaatacaactgttaacgctcttattgataatatttgttct 
ctttttgacgcagttgctatttataacaacattaatagaacaataagcttctatcataaa 
gacaatgttggtactaatcgtggtttaagagttagggaaaatagttatttaaaatcattt 
gaagabcaatttgtatcaaaggatatcgttactagattatatccatttggtcaaagtggt 
ttaacaattcaaagtgttaacccagctggctcttcttatattgaagacttctcttatttc 
atgtcaccattcaaacgtgataataacagaaatgtattacaacatagtgattatatgtct 
gatgaat ta tg tcacgc 1 1 tgttagat ta tcaagag 1 1 1 ta tgc tagtaagaaggatcaa 
gc tgg tgaa t tatc taaac aat a t ag tgcaat tc 1 1 aaagagca t tcacaagaagac t tc 
agattaaatcaattaagtgctacacttcaacgactaaatgagcgtgttgaattagttaaa 
cctaaatcagaatatattgacttaggaacaaaggttaagaatttcaaaatcactgtacct 
aaatcatcatattatttaatcatgattagaaatgatggtagtttcactagaattaaattc 
aataataaacagtatgatattccaagtggtgagtggttgtatatcaaacttaaaactggt 
aagtttaatgacgctactaagtttgagaaacaattagaataccctcttgaaatattaagt 
gcaaacgctaatttaagagtggtatatactcgttcttctgaaggagattatgaagaagaa 
gatactaagacaatcgaagaaaaatacaacttagaaaaatataaaattttagtaaaagat 
caagaaaaagtagtcgcttcaatcgaaagacgattaaaagcttttgaagaccaaaaagca 
agtgtaatacgttcaatgaatgcaaagaatttcttatctgaaaaactttataatgaacgt 
gagttatatgtttttgagtctgtttggacggaagaaaatcatacagacgctcaagaatta 
tatgatgacgctgtaaaacaaatgaaggaacaaaagaaaatcaatagaacgattacagtt 
gatttagttaacttcattcaatcgcttgaccataaagatgattgggataaattaaatgtt 
ggagataaagtcgttttccaaaacaaaatcttcaatactaaaatcaaagcctatatcact 
gaaatgcaattagatttccaaactaatcaagtaaaaattactattagtgatatttttgat 
tacaaagatttagacacaatcatcgctgaaaaattagcccaaactacctctacttcttct 
caagttgatttccataaacaacaaattagagagcaaaccggaagaattacagatatgact 
cgtcttatcgaaggtgagtgggacgcaaataaaaagcgtgtgatggctggtaatgaaaca 
gttgatattggttcacatggtgttaaagtcatttcaaaagagaaccctaacgaattcgta 
atcatggttggtggcgtaattgctatgactcgtgataacggtgaaacatttaaaactggt 
at tacaccagaaggta tcaatgc tgaaatgc 1 1 a t egg t aaga tgat eg t tgg tgaaac t 
ttaacttttgaaaatgagtctggtacagttaaattcgacaaagatggactttatgttaac 
tctaaaaacttccatttagtttcaaatgatggagaagaagactacttcgataaattaaaa 
cgtgaaatgtctgaaaacgctaaacaacaaacagacagaatgttagaagagtataaaaaa 
gaagtttcacaaactatttctgaagctactgacgttagaaacattgttgataatgcagca 
gatattcttcaagcagcttttgctgatggagttatcacagatgttgaaaaacgtttgatt 
tc tgaaac tcttgctcaacttgaaaaagaaaatagagaattcgaagataaaattaactta 
gctttaaaccacccttacatcactgaggaagatactattgagttaaataattctatcgtt 
gaatatagctcaatgtatgaaacacttgttatttctattaatgaaagtgttagtgacaag 
atgatcacacctcaagagtctgauigaaattaatcaaaatattataaacttcagagaagag 
a tcaaagacat c t tatca t tag tagaagaaa t ta t tgaacgaac taaaaa tgc t caac ta 
caagctactttagaagaagcaaaagattatacaacaagagttcgtgacgatattaaagat 
gaattaaaagacttaaataattcatttaaatctttaaatagtacagttgaagagtcatta 
caagataatatttttgacgctgctgaattagaagctattaaaacagttgtattagtaact 
aaatcagaatatcaagatattacaaatagatattcttcaatgtctgcaaatacagattta 
aaatcggaaagtaaiattagatttaacaaaatcttataaaactttagatactagctttaat 
gactttgttaaatatattgacgaaatgacaatggatagaattgcagatgagactgagaaa 
gttaattacaaaaagaaatatgatactttacaaaagaacttatcagattatatgaaaaaa 
tatgataactgtatthtggaaatatctaaaaagtattctaatgacgcagcagataaagtg 
ttaggtgacttcacagctattgctactgaattacaaaatgatttccaagatgttaaagac 
aattgggctgaattcaagcaaactactcttgagtcatttaaagatggtatagtaactgag 
gcagaaaaagctcgactaagagtacaattagatatgcttgatcgtgaaagcatggatatt 
gaagaacgatataaaagcttacttgctaaccaatatactaatactgatattaaaaatcgc 
ttaactgcttcacgttctccttacttatcagttcatgctagtttaagaaaagtaattgaa 
caaataattgctgacggaaeiagttgatgaaagtgaaaaaacattagctaataattcactt 
aatacatacaacacaacattaactgcttattctaaaacaattcaagaagctctaaataca 
ttatcacaaatcatctcttctgatgtagcaagtaaaaaagttgaagaattcaatggtgta 
ataactacaatttcttcagacgttgatacaatcaagaaacaaagagatggtgcagtaatc 
acttattattatagcggtgtacctacattatctaacgatccagctaaaagttggacgact 
aatgatttaaaagacttacatattaaagatatgtatttagacactaaatctggttatgca 
tatactttcactaaatctggtactagttattcttggaaaccacttactgaccaagttatt 
gttagc teat tgaaac aagcaaaaaatgcacaagacacagcggacaataaacgtagagtt 
tttgtaactcaacctattcctccttatgatcaaggagatatgtggactcaaggttcacaa 
ggaga t at 1 1 atg tc tg tggaac t tcgagagc tac tggc teat tcgtaagt agcgac tgg 
gttaaagcgagcaaatacactgacgatacagtagctaaacaggcagcaaaagatttagaa 
gattataaagtcaaaatgactaaagacttcaaagatttaaatgacggtgtatctactttt 
aaaactgaagtggttaaagatttcaaagatggaattgtaactgaagctgagaaaactaga 
ttacgtgttcaattagatatcttagatagagaaagtcaagatatcgaagaaagatataat 
agtatctttaacagtcaatatgcagatactcaagttaaaacttctatttctaacgcacgc 
tctacttataataactctcttactaagttaagaaacactattcaaaccgtgattgaagat 
ggaaaagtaacgcctactgagaaaactactgctaatcaaactttaaccgcatataataat 
gctttaacgagttattcagctgctatccaagaagcattaaatagcatgtcaaaagtaatt 
gctcaaaaagaagctactagtcaagtaaatcaattcaatgaagttatcaaaaatataaat 
acaaatattactgatattcaaaaacaagttgatggtgcaattgaaactttctattacagt 
ggagtaccaacacttactaatatccccgcttcgtattggacaactgctagtaaacgtgaa 
gctcatttaggtgatttatatttagacactgctactggtgttgcttatcgtttcttaaaa 
aaaggaacaacttcccctacttactattggtctccaatttctgatcaaattattacagac 
gcattgaatagagcaaaaacagctcaagacaccgccgatggaaaaagaagagtttttgta 
aatacacctgttccaccatacgacactggtgacatgtggacgcaaggagctagtggtgac 
atcttagtttgtaaaacacctaaagctaaaggtggtatttactcaataagcgactgggta 
aaagctagtaagtatacagatgatacagtagcaaacagtgctgttcaacaattaaatgaa 
tacaaacgcactaataatcttgatatcgcagacctaaagagaaaaactagtgacttcgaa 
aaaacagttgtaaatgcatttgacgatagagtcattagtatttccgagtcttcatctatt 
aaaggacaacttgctctacttaatcacgaaaaagatagattaactagacaatacgaaaat 
ataatcagaaattctaatcttgttggagcagaaaaaactaaattatctactgcatattca 
aatataaatactaagcttagtgatttaagtacaactattaatagtgcaattgttgataat 
aaaattgttgacgctgaaagtaaatctgtaacttcaaaatttgaattgtataaagcttca 
gttaatgaatatcaaatcgcttttgataatgctctaaactcaattattagagaaatcgct 
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tcttcccaagctaaagatagattagatgaatggaaacgtacagaatttagtacagactca 
gacggtattattgaaagagtagctggtgctaagtttgactcaaaatggactgatacttgg 
agaaatacagttaacccagctattcaacaagtgagtaatataacatatggaagtgaaaac 
ctattacttaatagcgaaagtcgaagtgacggtgctaataccacgactcacCcttttata 
agatactacctgacacgccctttagaaacagggaaaacttatactttaaaagctagtgtt 
ttaacaactgatgaaagacaaagtggacaaattagtgtttatccatactcccctaacgga 
gcaagagagacagtaaatattaaagacggbaaaattacktatacatttactgcacBaact 
gaaagtacacaatttcttatttataaagacgtggctgghcaatctgatgtagacttaaat 
g baacaa tcgagaaggc ta tt t tagtcgaaggaaa taaag t tacaggg tgg tc tccagca 
ccagaggagacttcttctgctttacgagattataatactcgtatctcctcagcagaaaca 
t teat tgagaaaaacaaagaaaagat t tc tcaaat tgc tac taaatc tga tg t tgacgc t 
tcacttagtaaagtagctacttatgaaactcaatataatgtttctagcggaacbaactat 
caaattcctcttcaagaatacaatggfctcattctttaccgacaactacacttatgaagtt 
gtagctaaaaataactctttaagttctaacaacgfcagcaactgctatattcgtaagtaaa 
ggttcaaacaatggttatgaattggttgaattagacaacatgtctaaaactggtgctaac 
cctagatttgttttagacagtaaaggcagaccttctatctctactttctcccctcaatct 
actactcaagatacttcagttatttacactaaatatttaggtagtgcttcagcaatcaat 
acaactaaatcattgattgagcaaactgctagttctattgaattacaagttaagaaactt 
actgctgagactgaatacaacaacatattattaaattcagacttctcttctggctgggaa 
ggttggataaatgttgatcctcagtatagtattgttgataaaaatacttttggtatcact 
cttcctgacgcaatcactaataaaaataagaaatataatacagttaaaatgacatacaat 
aaaaatacaaattacccttctgtactttctaattttatttctgttggaaaaggtcaagag 
gtagctattggtgaacatttaacactaacttgttatgcctatatcccttcttcatctaaa 
ggtaaattaactggtaacatatatattgaattcgctggttactatgaaaaagaccaaaaa 
tcaaacccaatgattgctagacatgaaatattacctaaagattttgaatataataaatgg 
ttcagaatgacagctagtactgctattccttctactaactctgagggtaaaaaaatcaat 
tatattagagcttgcttacgttatgacggtaaaaatcaaagcgtaaataatagtgctata 
ttctattatgcgttacctcaattagagcgtggatcaaaaccaaccgagtggtcgttatca 
agacttgacgtatttagcactgaacaatfcggcagctaagattgccttaaacccagagagt 
gtggatattatcgcaagaaatattgatttcaatactgactcaatgaagatttataattct 
aacggtacattaaacatttctggagatactttaacaattagtaacaacaatagttctaat 
gaagtaattataaatccaaaaggttttacacttaaaaaagatggtgtagttaagtttaaa 
aatggactagacacaagcgattatagtgtccaagcttatgaaccacagtttagttcatgg 
aataatattaaagctactgatcccgctgctaagagtaagtataattacattcgacafcatt 
gagccggggatgaatggttattacactataaatactggtgtttacaattttgcagtacaa 
cacaaacaactattagaggtaaataatacaaaaaatgcgagagttaacaggtatacatat 
ctttacaacaaaaggtatttaaaaatacaaatgtctgctccttctcgaggtaaaagtaag 
ctttatataatattcaagacaaaaactggagatactacactccatcaagaaatagttagt 
tctagttcaatggtatacccagatataacaattgacttacaggctaaattaggttatccg 
cc t aacaa 1 1 tgccagac 1 1 1 1 1 tgaa ttacaagc tggta ttgccta tggagaaaataat 
tctattgatggtttctttagaattagacgtatggcaatgacagatacaccaaatgcggag 
gtt 
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246. 


atgtataacgtgacacagcatgcgacttataaaacaaaaaataaacgagaaactgctgta 
ttaatcggtgtacatgctcaaacggatcgtcaatttaattttgaatctactatggaagag 
ctcgatgctttatcacaaacttgccaacttaatgttaaaggacaaatcactcaaaataga 
gagcaatttgaccataaatattatgttggaaaaggaaaaatcgatgaaataaaatctttc 
atagaattccatgatatagatgttgtcgtaaccaacgatgaattaacgacggcacagtct 
aaaacgttaaatgataatttgggcattaaaatcatcgatagaacccaattaattttagag 
atattcgcgttgcgagcgagaagtagagagggaaagctacaagtagaacttgcacaactc 
gattatttgttaccaagactacatggtcatggtaaaagcctgtctcgtcttggtggtggc 
ataggaacaagaggcccaggtgaaacaaaattagaaatggatcgtcgccatattagaaca 
eg uBcgaaugagci c cactacci cca a caaaaoik>gguc9 i*y y o uca tcgy yaoicigcL ucl u ay a 

aataaacgtgaacaaaatcaagtttttcaaatcgctttagttggttatacaaatgcagga 

aaatcgtcatggtttaatgttttagctaatgaggagacctatgaaaaaaatattttgttt 
gcaacattagatcccaaaacacgacaaatacaagtgaatgaaggatttaatttaattatt 
tctgatacggtaggatttattcagaaattaccaacgacattggtggctgcgtttaaatct 
acactageiagaagctaaaggtgcagacgtacttatgcatgtcgtcgatgcaagtcattcg 
gaataccgtactcaaattgacactgtaaatcaaattattaatgatttagatacggaccat 
attccacaagtagttatttttaataaaaaagacttatgtaacgaacagatggatgtacct 
gtatctaaatctgcgcatgtttttgtatctagtcgtgatgaaaatgataaacaaaaggtg 
aaaaat t tag taa t tcaagaaa t aaaaaa tag tc tcagccca tacgaagaaa t tg t aga t 
agtgctgatgcagatagattatattttcttaaacaacacacgcttgttactgaattaata 
ttbgacgaaacacaagcatcttatcgtatcaaaggatttaaaaaatta 


247. 


a tgatga tcatcgtcatg 1 1 aa tc t tgag t tatc tga t tgg tgca t tcccaagcggg t ta 

attattggtaaattattttttaaaaaagatataagacaatacggtagtggaaatactgga 

gcaactaacagttttcgtgttcttggaagaccagctggatttatagttacgtttttagat 

attttcaagggatttattacagtcttttttccactatggttcccagttcatgcggatggt 

gttataagcaccttctttacaaatggtttaatagtaggattgtttgcaatactcggccac 

gtgtatccaatatatctgaaattcaatggcggaaaagcagtagctaccagtgcaggagtt 

gtattaggtgtcaatcctattt tact tct tatc ttggcaattatcttttttagtgtatta ' 

aaaatctttaaatatgtttctttatcaagtatcattgcagcaattagttgtgtgattggt 

tcaatcatcattcatgattatattttacttgctgttagcggaattgtttcaatcatatta 

ataattcgacacaaatctaatatagttagaatttttaaaggagaagaacctaaaattaaa 

tggatg 


248. 


atgatgaatcatagtgaagctttaactgaacaagtattttcatttgcttcagagctttat 
gcttatggtgtaagagaagtagtaattagtccaggttcacgttcaacaccattagcactt 
gttttcgaagcacatccaaatattaaaacatggattcaccctgatgagcgaagtgctgca 
ttttttgctttaggtcttattaaaggtagcgaaaaacctgtagcaattctttgtacatct 
ggaacagccgctgcgaactacacacccgctatagctgaaagtcaaattagtcgtttgcct 
ctcgttgttttaacgagcgacagaccgcatgaactgcgcagtgtgggtgcacctcaagca 
atcaatcaggtaaatatgtttagtaattatgtgaactttcaatttgatttgccgattgct 
gatggaagtgaacatacaattgatacaattaattatcaaatgcaaattgcaagtcaatat 
ttatatggaccacaccgaggaccgattcattttaatttaccatttagagaaccactaaca 
ccagatttagatcgtgtcgatttattaacatctgtaactaaaacgttacctcattatcag 
aaatcgatttcggtagatgatataaaagacatattacaagaaaaaaatggtctcatcatt 
gtcggagatatgcaacaccaagctgttgatcaaatattaacgtattcaactatatatgat 
ctgccaatcttagcagatccccttagtcagcttcgtaaagagaaacatcctaatgttata 
accacttatgatttattgtatcgagcaggattaaatttagaagtagactatgtcatacgt 
gtaggtaagccagttatttctaaaaaattaaatcaatggttgaagaaaaccgatgcgtat 
caaattattgtgcagaataatgatcaaattgatgtatttccgacaccacctcatatatct 

l»a i*efarra t* ♦* iT'Pirrr'fi an trra i" t" t" t" ^"r^r■^*rf~^<^ft h I'ABi'rtCT'flaoAn^^naf^i" f-rrt" frran rrm 
i^o. i»9Ci^ ci K. 1^ oL^civj t^ciac3. a 1' L-L- L^^k..^ Li_<^ciu Vttio i.yy aayaav>L.c3.t^ i^v^y t- u^aa^^ci 

aaaaaatggttacagcaatggcaatcacttgaacaacaagcacgcattgaaataagtgat 
tacttaaagcatgcgacagatgaagcggcatatgtagggagtttaattcaaaaacttaca 
aaagaagatacattatttgttggaaatagtatgccaattagagatgtcgataatttactg 
tttgatagtgaggcatctgtatacgctaatcggggtgccaatggaatagacggagtagtt 
tcaactgcgctaggtatggcggcacataagaatgtgacattgcttattggtgatttatct 
ttttatcatgacatgaacggtttattaatggccaaattaaatgaacttcatattaacatt 
gtattagttaataacaacggaggaggtatcttttcatatttacctcaaaaacgatcggct 
acaaaatattttgagcgattatttggaacaccaacaggcttaaactttgaatatactgca 
ctgttatatgattttacatttaagcgctttgataatttgactgactttaaatatgctgaa 
ttatctaaaatgggttctcacatgtatgaagttataaccaatagagacgaaaatttgcat 
caacaccaaaatttatatcagaaattgagtgagattgttaatgttacatta 
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atggcgaaaaaattcaattacaaattaccgtctatggttgctttaacgttatttggcaca 
gcttttactgcacatcaagcaaatgctgctgaacaaccacagaatcagtctaatcataaa 
aatgtattagatgatcaaactgccctcaaacaagcagaaaaagctaaaagcgaagttaca 
caatcaactacaaatgtatctggtacacaaacatatcaagaccctacccaagttcaacct 
aaacaagacacacaaagtactacatatgatgcatcattagatgaaatgagtacttataat 
gaaatttcatcaaatcaaaagcaacaatctttatcaacagatgatgcgaatcaaaatcaa 
acgaattctgttacaaaaaatcaacaagaagaaacaaatgatttgacacaagaagataaa 
acatccactgatacaaatcaattacaggagacacaatctgtagcaaaagaaaatgagaaa 
gatttaggagctaacgcaaataatgaacaacaagacaagaagatgactgcaagtcaacct 
tccgaaaatcaagcaa t tgaaac t c aaac tgc t tc taa tgataatgaaagccaacaaaaa 
agtcagcaagtaacttctgaacaaaatgaaactgctacacctaaagtatcaaatacaaac 
gcatctggttataattttgattacgatgatgaagacgatgatagcfccaacagaccattca 
gagcctatctcattaaacaatgtgaatgcfcacatctaaacaaactacttcatataaatat 
aaagaaccagctcaacgtgtaacaactaatactgtaaaaaaagaaacggcatctaatcaa 
gcgactatagatacaaagcaattcaccccatttagtgcaactgctcaaccgagaacagtt 
tattctgtatctagtcaaaaaacatcatcattaccgaaatatacaccaaaggttaattct 
tcaataaataactatattcgtaaaaagaatatgaaagcaccaagaattgaagaagattat 
acgtcatatt tccc taaa ta tggc ta tagaaacggtg tgggacgtcc tgaaggta tcgt t 
gttcatgatactgcaaatgataactcaacaatcgatggcgagattgctttcatgaaacgt 
aattacacaaatgcattcgtacacgcatttgttgatggcaatagaattatagaaacagct 
ccgacagattacttatcttggggtgcaggtccatatggaaatcaacgttttatcaatgtt 
gaaatcgtccatacacatgattatgattcatttgcacgttcaatgaacaactacgctgat 
tatgctgcaacgcaattgcaatattataatttaaaacctgatagcgctgaaaacgatgga 
agaggaacagtttggacacatgctgctatctctaacttcttaggaggtactgatcacgct 
gaccctcaccaatatttaagaagtcacaactatagctatgcagaattatatgacttaatt 
tatgaaaaatatttaattaaaacgaagcaagtagcaccttggggcacaacatctacaaaa 
ccgtcacaaccttctaaaccatcaggaggaactaataataagttaactgtgtctgctaat 
cgtggtgttgctcaaattaaaccaacaaataatggcttatatacaactgtttatgacagt 
aaaggtcataagactgatcaagtacaaaaaactctatccgttactaaaactgcaacatta 
ggaaataacaaattctatttagttgaagactacaatagcggtaaaaaatacggttgggtt 
aaacaaggtgatgttgtttataacactgctaaggcaccagtaaaagtgaatcaaacatat 
aatgttaaagcagggtcaacactttacacagttccttggggtacaccaaaacaagttgct 
agcaaagtatc tggtac tggaaatcaaacatttaaagcaac taaacagcaacaaattgat 
aaagcaacgtatctttatggtacagtgaatggtaaatctggttggattagtaaatattac 
ttaactacagcatctaaacctagcaatccaactaaaccttcaacaaacaaccaattaaca 
gtgactaacaatagtggtgttgctcaaatcaatgcaaaaaatagtggcttatataccaca 
gtttatgacactaaaggaaagacaacaaatcaaatccaacgtacattgtcagtgacgaaa 
gctgccacacttggtgataaaaaattctatcttgttggtgattataatactggtacaaat 
tatggttgggtaaaacaagatgaggtcatttacaacacagctaaatcacctgtaaaaatc 
aatcaaacatacaacgtcaaacctggtgttaaattacacacagtaccttggggcacatat 
aatcaagtggctggaacagtttcaggtaaaggcgatcaaacttttaaagcaactaaacaa 
caacaaattgataaagcaacatatctttatggtacagtgaacggtaaatctggttggatt 
agtaaatactatttaactgcaccatcaaaagttcaagctttgtctactcaatcaacacca 
gcacctaaacaagtaaaaccatctacacaaactgtaaatcaaattgctcaagtgaaagcfc 
aataattctggaataagagcatctgtatatgataaaacagccaaaagtggtacgaaatac 
gctaaccgtacattccttatcaataaacaaogtactcaaggtaataacacgtatgtacta 
cttcaagatggaacaagtaatactccattaggatgggtaaacattaatgatgtgacaact 
caaaatatcggaaaacaaactcagtctatagcrtaaatattcagtaaaacctacaaataat 
ggtctatattctattgcttggggtactaaaaaccaacaattactagcacctaatacgcta 
gctaatcaagcatttaatgcttccaaagctgtttacgttggtaaagatttatatctatac 
ggtacagtcaataacagaacaggatggattgctgctaaggatttaatccaaaacagtact 
gacgctcaatcaacaccatataactatacttttgttatcaataatagtaaaagttatttc 
tatatggatccaacaaaagcaaaccgatattctttaaaaccatattatgaacaaactttc 
acagtcattaagcaaaaaaatattaatggcgttaaatggtactatggtcaacttttagac 
ggtaaatatgtttggataaaatcaactgacttagttaaggaaaaaattaaatatgcatat 
actggaatgactttaaataacgcgataaafcatccaatctcgtcttaaatataaaccacaa 
gtacaaaatgagcctttgaaatggtcaaatgctaattatagtcaaattaaaaatgctatg 
ga t acaaagc g 1 1 1 age t aa tga t tea t c c t taaaa tat caa 1 1 c t tacg tt taga t Ccia 
ccacaatacttgtcagcacaagctctcaataaattattaaaaggcaaaggtgtacttgaa 
aaccaaggcgctgcatttagccaagctgcacgtaagtatggtctaaatgaaatttatctt 
atctcacatgctttagtagaaacaggtaatggaacttcacaacttgctaaaggtggagat 
gtttcaaaaggtaaattcacaactaaaacaggtcacaaataccataatgtctttggaatt 
ggtgcatttgacaataatgcacttgtagatggtatcaaatacgctaaaaatgctggatgg 
acttctgtctctaaagcaattattggtggcgctaaattcattggaaattcatacgtgaaa 
gcaggacaaaatacgctatataaaatgcgttggaatcctgcaaaccctggtacgcatcaa 
tatgcaactgatattaattgggcaaatgtcaacgcacaagtattaaaacaattttatgat 
aaaattggtgaagtcggtaagtacttcgaaattccaacatacaaa • 



gtggcatttgaatttagattacccgatatcggggaaggtatccacgaaggtgaaattgtt 
aaatggtttattaaagccggcgatacaattgaagaagatgatgtattagcagaagtbcaa 
aatgataaatctgtagtagaaattccttctccagtaagtggtactgttgaagaagtgtta 
gtagatgaaggaacagtggcagtagtaggagatgtcatcgttaaaattgatgcacctgat 
gcagaagaaatgcaatttaaaggtcatggcgatgatgaggattctaagaaagaagaaaaa 
gaacaagaatcaccagtgcaagaagaagcttcatcaactcaatcacaagaaaagacagaa 
gtagatgaaagtaaaactgttaaagcgatgccgtcagtgcgtaagtatgcacgtgaaaat 
ggtgtcaatattaaagctgtaaatggttctggtaaaaatggacgaatcacaaaagaagac 
atcgatgcatacttaaatggtggtagttccgaagaaggttcaaacactagcgcagcatct 
gaatcaacttctagtgatgtcgttaatgcttctgcaacacaagcattaccagaaggcgac 
t tccc tgaaac tacagaaaaaatacctgcaabgcgcaaagcaat tgc taaagcaatggtt 
aattctaaacacactgcacctcatgttacattaatggatgaaattgatgtgcaagaatta 
tgggatcaccgtaagaaatttaaagaaattgctgctgaacaaggtacaaaacttactttc 
ttaccatatgttgttaaagcattagtttctgcacttaaaaaatatccagcacttaatact 
tctttcaatgaagaagctggagaggttgtacacaaacattactggaatattggtattgct 
gcagatacggataaaggattattagtaccagtagttaaacatgccgatcgtaaatcaata 
t tcgaaa 1 1 tc tgatgaaa t taatgaac tagc tg taaaagcacgtgatgg taaat taac t 
tcagaagaaatgaaaggtgcaacatgcacaattagtaatatcggttccgctggtggacaa 
tggttcactccagttatcaatcacccagaagtagctatcttaggaattggccgtatcgct 
caaaaaccta tcgt taaagatggagaaattgtagctgcaccagtgt tagc tttatcatta 
agctttgaccatagacaaatcgatggtgctactggacaaaatgctatgaatcacattaaa 
cgcttattaaataatccagaattattattaatggagggg 



wo 02/059148 PCT/EPO 2/00546 

- 64 - 



251. 


atgaatgaaacagacgaaatttcacaaatctataacaagcatcgattaccaagtttaagt 
ggtctagcaaaagtgtctccacttgttcatagggccagcataggaggcgttttaaatgtg 
gcagaattaaacagaattaaacgcctagttcaagtgcaaaatcaatttaaaacattttac 
aatcaaatgctagaagaagatgaagaggttaagtatcctatactgcatgataaaatgaat 
ca tc t accga tac t tacagat t tat t taaagaaa t taa tgaaacatgtga tgcacacgat 
ttatttgaccatgcaagttatactttacaaagtattagaagtaaaatttcaagaacaaac 
caacgaattcgtcaaaatttagatagaatagtgaaaaatcaagggaatcaaaaaaaacta 
tctgatgcaattgtaacagtaagaaatgatcgcaatgttattccggtgaaagctgaatat 
agacaagatttcaatggtattgttcatgatcaatcggcatcaggacaaacactatatatt 
gaaccgaattctgttgtagagatgaataatcaaatcagtcgtttgcgtaatgatgaagca 
gttgaacgtgaacgtatattgactgaattgacgggatttgtttcggcggaagctgacgca 
ttactcattgctgaatcggttatgggtcaaattgattttttaattgctaaagctcgttat 
gcgcgcactataaaagggacaaaacctacatttaaagaggatcgaactatatatttacct 
-aa tgca 1 1 1 caccc ttt at tagacaaaga tac tgt tg tagcaaatac aa tt gaat t tat t 
gacga tgtagaaacag tea taat tac tggaccaaac acggg tgg taagacgg t tac c 1 1 a 
aaaacactaggattgataattgtcatggcacaatcaggattgttaattcctacactggat 
ggaagtcaattaagtatctttgaaaatgtatattgtgatattggagatgaacaatctata 
gaacaatcattatcaacattttcatctcacatgaaaaatatagtagaaatattacaagat 
gcagatcaaaatagtctcattttatttgatgaactaggcgcaggtacagatccaagtgaa 
ggtgcggcactcgcaatgagtatcttagattatgtacgccgtttagggtctttagttatg 
gcaacaacacattaccctgaattaaaagcttatagttataatcgtgaaggtgtcatgaat 
gcaagcgttgaatttgacgttgaaacactgagcccgacttataaattattaatgggtgtt 
ccagggagatctaatgcctttgatatatcgaaaaaacttggtctaagtctcaacatcatt 
aataaagctaagacaatgatagggacagacgagcaagagatcaatgcca tga t tgaa tea 
ttagaacaaaattcaaaacgtgttgatcaacaacgtatagaattagatcgacttgtgagg 

gaagCoCagcaa.ciCC«CclC-ya uy c l. i.l.y uclaclv>aauauuciciv«czy uu uv^cicicxa u vci.L>^jc^^j 

acatcattgatggatgaagctaaagaaaaagctaatcagcgtgtgaaatctgcgaetaaa 
gaagcggacgaaa ttc t taaagaac t tagaaatctaagagatcataagggcgc tgagg ta 
aaagaacatgaattaattgataaaaagaaacaacttgatgatcaatatgaggtaaaatca 
attaagcaacatgttcaaaagaaaaagtatgatacgattcatactggagatgaagtgaaa 
gttctatcttacggtcaaaaaggtgaagtgcttgaacttgtaggtgacgaagaagcagtt 
gtacaaatgggaa teat taaaatgaaat tacc tattgaagatttagaaaaaacgaaaaag 
aaaaaagaaaaacctacaaaaatggtaacaagacaaaatagacaaactattaaaacagaa 
ctagatttaagaggatatcgttacgaagaagctttaaatgaattagatcaatatcttgat 
caggcggttttaagcaattacgaacaagtttatattattcatggtaaaggtacgggggca 
cttcaaaaaggtgttcaacaacatttgaaaaaacataaaagcgttagacaatttagggga 
ggtatgcctagtgaaggtggatttggtgtcaetgtggcagaactcaag 


252. 


atgagtttttttaaacgtctgaaagataaattttctagtaaaaatgaagatgatattcaa 
aaagacctggatgaatctgtagattcaaatgttaacagtgattcagattcaatggatccg 
aatgattctgatgaacaagttaaacccaaaaagaaacctaaaaaattaagtgaagctgat 
tttgacgaagatggettgatatcgattgaagattttgaagaaatagaagctcaaaaaatt 
ggagcaaaattcaaggccggtttggaaaaatcacgtcaaaacttccaagaacagttaaat 
aatttaattgctcgatatagaaaagttgacgaagatttcttcgaagctctggaagaaatg 
cttattactgcggacgttggttttaatactgttatgaaattaactgatgagctacgtaca 
gaagcacaaagacgtaatatacaagaaacagaagacttaagagaggttatagttgagaag 
attgtagaaatetatcatcaagaggacgatcattctgaagcaatgaatattgaagatgga 

Cgi'U^clcxu'i'g'^^^t.ci^'L.ycicyy i*yy i*yooii«yy uy i-t»yy^-aoi€iei**eiov»cici'— cieiuuyy u 

aaattagcttatcgttatcaacaagaaggtaaaaaagtaatgttagctgctggtgatact 
tttagagctggagcaattcaacaattaaacgtctggggagaacgtgttggcgttgaagtt 
gtgagtcaaaacgaaggttctgaccctgcagcagtagtatatgatgcgattaatgcagca 
aaaaataaagacgtagatattttaatttgtgacactgcaggacgcttgcaaaataaatct 
aatttaatgcaagagttagataaaatgaaacgtgtgattaatcgagcaatacctgatgcc 
ccccatgaagctttattatgcttagatgcaacaactggtcaaaatgcactttcacaagca 
egttcatttaaggaagttacaaatgtctcaggtatagttttaactaaattagacggtact 
gctaaagggggtattgtattagcaattcgaaatgagttacacattccagttaaatatgtt 
ggtttaggtgaaaaaatggatgacttacaaccgtttagtcctgaaagctatgtatatgga 
ttatttgctgatatgatagaacaaaatgaagatattcctgaagaaatctctagaaattca 
tccgttgaatetgaagaaggtaac 


253. 


atgaaaagaaattggtggaaagaageagttgeatatcaagtatatccacgaagttttaat 
gatagtaatggagatggaataggtgatc tacc tggattaattgaaaaat tagattatc ta 
gaaaatttaggaatagatgtcatttggttaagcccaatgtatccatcaccaaacgatgat 
aatggatatgatattagtgactacaaaggcattatgagtgaatttggtacaatgaacgat 
tttgatcaattgttatcaagcatacatcaaagagggatgaaattaatattagacttagtg 
gttaatcacacatcagatgaacacccttggtttattgaatcaaaatctagtaaaacaaat 
gcaaaaagagattggtatatttgggcagatcctaaaccggatggatetgaacctaataac 
tgggaaagtatctttaatggttcaaettgggagtttgacgaatcgactaageaatactat 
ttccatttatttagcaaaaageagccagatttaaattgggaaaatccagatgtaagacaa 
gc tg tg tttgaaa tga tgaa t tgg tggt ttgaaaaagg tat tgacggatttagagt tga t 
gccattactcatattaaaaagaattttgaagcaggagatttacetgtacctgatggcaaa 
aaatttgctccagcatttgatgtagatatgaatcagccaggaatacaagaatggctccaa 
gaaatgaaagataaatcgttaagtcggtatgacattatgactgtaggcgaggctaatggt 
gttactcctaatgatgctgaagaatgggtaggagaagaaaatgggaaatttaatatgata 
t tccag 1 1 tgaaca tc t tgg ttt a t ggag tac tggcga tacgaaa t tcga tgt taaa tec 
tataaacaagtcttaaatcgttggcaaaagcaactagaaaatgtaggttggaatgcttta 
tttatcgaaaaecatgateaaecaegtcgtgtttcaacctggggtgatgataaaaattat 
tggtatgaatcagcaactagtcacgctactgcctactttttacaacagggcacacctttt 
atttaecaaggteaagaaataggtatgactaattatecatttgaaagcattgaaagtttc 
aacgatgtcgcagtgaaaactgaatatcaaatagtcaaaaaagaaggtggagatgtcaat 
caattactagataaatataaaatggaaaaecgagacaatgcaaggactccaatgcaatgg 
aataattetatcaatgctggattcactactggtaagccatggtttcatgtaaaccctaac 
tatacagaaattaatgttaaacaacaactaaatgataagttttegatactttcttattat 
.aaagcgttaattcaactaaaaaaatctgatttgatttacacctacggtaagtttaatatg 
gtcgatgctgaaaataagcaggtttttgeatatacacgcacatttaaaaacaatactgta 
ttaattgtagccaatctcacaaatgaagtatcagaactaaacctaccttttgaattagat 
atttcatctgtagatataaaattgcataattatcacttaaatgatataaatttagaccat 
attaaaccttatgaatcattegtcattgaaata 
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254. 


ttgagtcatagaaagctatttcctcctacattccatttatatcaacaagacaatttagat 
gaacatattgctattattggtataggacgtcgcgattataataacgaacaatttcgcgac 
caagttaaagcgtcaattcaaacttatgttaaagatacagatagaattgatgagtttatg 
acgcatgttttttatcataaaactgacgtgagtgataaagaaagttatcagtcattactt 
caatttagtgagcgactagattcagaatttgctttaggtgggaatcgtctgttttactta 
gcgatggcaccacaattttttggagtgatctcagattaccttaaatcttccggtcttact 
caaactacaggacttaaacgcttagttatagagaaaccatttggcagtgatcttaaatct 
gctgaatcattaaataatcaaataagacgttcgtttaaagaagaagaaatttatcggata 
gatcactatcttggcaaagatatggtgcaaaatatagaagttttgcgattcgcaaacgcg 
akgtttgaacctttatggaataataaatacatttcaaatattcaagttacatcatcagaa 
gtattaggtgtcgaagatcgtggtggctactatgaatctagtggtgcacttaaagacatg 
gtacaaaatcacatgctacagatggttgctttacttgcaatggaagcaccgataagtttg 
aatagtgaagatatacgtgcagaaaaagtcaaagtacttaaatctct tagacaattaaaa 
ccagaagaagttaaaaagaatttcgtgcgtggtcaatatgatcaaggcaatatagatggt 
aaacaggttaagtcatatcgagaagaagatcgcgtagcaaaggattcggttacaccgaca 
tttgtatcgggtaaattaacaattgataactttagatgggctggagttcctttctacatt 
agaacgggtaaacgtatgaaatcaaaaacgatacaagtcgtagtagaatttaaagaagta 
cctatgaatttatattatgaaactgacaatttactagattctaatttgctagtcattaat 
attcaaccaaatgaaggaatttcattgcatttaaatgctaaaaagaacattcaaggaatt 
gatactgagccagtgcaattatcatacgcaatgagtgctcaagataaaatgaatacagtt 
gatgcatatgaaaacttattgtttgattgtcttaaaggtgatgcgactaattttacacat 
tgggaagaattaaaatccacttggaaatttgtagatgcaatccaagatcaatggacaatg 
gttgaaccatgtttccctaactatgaagcgggtacgaatggacctcttgaaagtgatctt 
ttattaagtcgtgatggaaatcattggtgggatgatatccac 


255. 


atgattaaaaaaaacaaagaagaactgaatgacatggagtatctagtcactcaagaaaat 
ggtactgaacctccgtttcaaaacgagtattggaatcactttgaaaaaggaatttacgtt 
gataaattgtccggcaaaccattatttacttcagaggataaatttgaatctaattgcggt 
tggccaagtttctccaaagcattaaatgatgatgaaatcgtagaacttgttgataaatca 
ttcggtatgattagaactgaagttcgatcagaaaaagcaaatagtcacttggggcatgtt 
tttaatgacggacctaaag2iaaaaggtggtttaagatactgtattaactctgctgcgatt 
cagtttafcaccttatgataaactagaagagttaggatatggagatttaattaaacatttt 
aaaaaat 


256. 


ttgaaaaagttagcctttgcaattacagccgcttcaggcgcagcagcagttctatcacat 
catgatgctgaagcttctacacaacataaggttcaatctggagaatccttatggactatt 

atggtattcccaggacaagttattaatgtaggtggaagtgcttcacaaaatactagttca 
aacacttcttcaagttcagcatcttcacatactgtagtagcaggtgaatcattaaacatc 
atagctaataaatatggtgtttcagttgatgcattaatgcaagcaaatcatctaaatggt 
tatttaattatgcctaaccaaatattaactatccctaatggtggttctggttcaggatca 
ggtggtacagcaactcaaactagcggtaattatacttcaccttcattcaaccatcaaaac 
ttatacactgaaggtcaatgcacatggtatgtgttcgacaaacgttcacaagctggtaaa 
cctatcagtacttactggtctgatgcaaaatactgggcgtcaaatgcagcgaatgatggt 
tatcaagttgataatactccatctgttggtgcaattatgcaaagtacacctggaccatat 
ggtcatgtagcatacgttgaacgtattaatggtgatggtagtattttaatttcagaaatg 
aattatgcaaatggtccatacaatatgaactatcgtactatcccagcttcagaagtatct 
tcatatgcatttatccactaa 


257. 


atggcacgtattgctacaaaattgggctatcctgaaagcaatagtttcgtgactaatact 
g t aa t tgaa t ttg 1 1 ttaca taacgaagca ta tec tcgg t ta ta tagga t taaaac tcga 
gatacgaacttaataaaaatttctcaagctaatgaaatctcacgtcaaattacaaatggc 

acgatgacgcttgaagaagctaagtaccaattagaggaaatatatgttgctaaaagagat 
agcagtctacccttcaaaggaattgccgcagcaattatcgctacgagcttcctctatcta 
cagggaggtcgtctggttgatatcatcacagctgtattagctggaacgattggatactta 
gtagtagaaatattagatcgaaagctacacgcacaatttattccagaatttataggttct 
ttggtaataggtattatttctgtaattggacatgcatttgttcctagcggagatttagct 
acaa t ta tea t cgccgcgg tea t gee ta 1 1 g tacc tggagtac 1 1 at t aeaaa tgc Cat t 
caagatttatteggaggacatatgttaatgtttacaacaaaatctttagaagctttagtt 
actgcctttggtataggcgctggtgtaagttcaatattaattttagtc 


258. 


atgacagaatttgac ttatccac tagagagggtcgttggaaacatttcggttc tgt tgac 
CO tgtcaaaggtacgaaaccaac tac taaaaatgaaatgaccgatttacsiaagcac tcac 
aaaaatttcttatttgaaatagaggaagtaggcattaaaaatttaacttatccagtttta 

aaaggcattaatatgagtcgcatattagaaagcgttgaaaaacattafcgataatggcatt 
gaacttgaatttaacacactacatcaattgttgcgtacgctacaagataagatgaatcaa 
aatgctgcaggtgttgatgtgtcaggtaaatggttctttgatcgttatagtcctgttaca 
catattaaagctgtaggtcatgcagatgttacttatggtttagctattgaaaatcatacc 
gttacacgtaaagaattaactattcaagccaaagtaacaacactatgtccttgctcaaaa 
gaaattagtgaatattctgcacataatcaacgtggtatcgttacagttaaagcatattta 
gataaaaataatgacgtcatcgatgattataaaaataaaattttagacgctatggaagcc 
aacgctagttctatcttatatccaatcttaaaacgteetgatgaaaaacgagtaacagaa 
cgtgcttatgaaaacccacgatttgttgaagatttaattcgactaattgcagcagactta 
gttgaatttgattggattgaagggttcgatattgaatgtcg t2iatgaagagtctatccac 
cagcatgatgctttcgcacgtctgaaatatcgcaaa 


259. 


gtgcaaaaaaaatatattactgeeattattggaacaactgccettagcgcattggcatca 
actcatgcacaagctgcaacaaegcatacagtaaaaagtggagaatctgtatggtcaatt 
tctcacaaatatgggattagtattgctaaattaaaatcacttaatggattgacttccaat 
ttaatattccctaatcaagtattgaaagtatcaggctcatcttcaagagcaacgfccaaca 
aatagtggcacagtttatacagttaaagctggagattcattatcttctattgctgcaaaa 
tacggtacaacttatcaaaaaatcatgcaacttaatgggttaaataactatcttattttc 
cctggacaaaagttgaaagcttctggtaaagcgacgagttccagtcgtgcaaaagctagt 
gggtctagtggtcgtactgcaacatatactgttaagtatggagactcactatctgcaatt 
gctagtaaatatgggacaacgtatcaaaaaattatgcaattaaatggattaactaatttc 
tttatctatcctggacagaagttaaaagtgcctggaggtagttctagtagctcatcttct 
aataatactagatcaaacggtggctattattcaccaacttttaaccatcaaaacttgtat 
acttggggacaatgcaeatggcacgtatttaatagacgtgctgaaataggaaaaggtatc 
agtacatactggtggaatgcaaataattgggacaatgcatcagctgctgatggatatact 
attgattatcgtcctacagtaggctcaattgcacaaactgacgctggttactatggtcac 
gtagcgtttgtagagcgcgtgaatagcgatggaagtattttagtttcagaaatgaactgg 
agtgcagctcctggaaatatgacatatagaacaattccagcttatcaagtgagaaattac 
aaat ttat tcatt 
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260. 


gtgaccaaaaaagc tt ttat t tct ta ttc tagaacaag tga tgaacatt taaatagagt t 

gtgagaataggagaaagtttgagagttgatcatggaattgatgttattttagatgtatgg 

gattgcactgagggagatgacttgaatttttttatggagtctatggttaatgacgagacg 

atagattttgttattatattaagcgattttcagtattttaatagagctaatgatagagaa 

ggaggagttggaaaagaaagcacaataattacttctcaaatttatgataagcaaaaagat 

agtaagtttatacctgtctttttagatattctggataatggaaaaccatcattaccaact 

ttttgtaatactagattcgctattgatatgacagacatcgaattagatatagagaaaata 

gaagagattgcaagaaaaatacacgataaacctttattcgaaaaaccaagacttggtaaa 

gtaccagattataaccaaaatcaaaatgagttaaagaaagcaataaaaaaattaacttta 

tctaaaagttacaatgaaacgagaaattttgaagaagctttagacattatttataaaact 

ttagaaaatatagaaaatagcgtagaggaatataataaagatgatttaatgactttaaaa 

gaggtttttgatacttggaaagaatttattacgtatgcgctaaacaatgataacttttat 

tttagggaattaatcatagagcattataataggtgcttaaagcttacggaagaagaattt 

gaaaatccaatgactaggatttttaattatttttcatttcttatactagtaagtgaatct - 

t ta tc 1 1 caggagcaaatgaa 1 1 1 1 tgaaagat t tat tgaa tgc taaa 1 1 tea tt ttag t 

agaagagaagcaaattattatatattaagtttatatccccaggtgttatccaagaaatat 

tcatataatactaatgtcaaaaaaatgttagccgaaatgtactttgaagggaaggagtta 

aaaaaggttcaagatgcagatgtaattttatatacagaaag tcttatgaaaaaagatatt 

catagtgtatatgaaacgtggcatggggttctgttgtatagtagatggcctatgcttgag 

caacaaactattaatattttaataaataaatttcgtagtaaaaaatatctagatcaattt 

gactttttatttggaagttcacaaagagaagtatttgaaaactatgataagattaaatcc 

acacaagaaatacctactatttttaattttattgataaagaagaaattggcagccat 


261. 


atgcactatctaaagaaagtaactatatacataagtttattaattttggtgagtggttgt 
ggagacagcaaagaaacggaaatcaaacaaaactttaataaaatg t taaa tgtg tat cca 
actaaaaatctagaagacttttatgataaagagggttatcgtgatgaagagtttgataag 
gatgacaaaggaacatggattattagatctgaaatgacaaaacagccaaaaggtaagatt 
atgacttcaaaaggtatggtgttacatatgaatagaaatactagaagtacaactggttat 
t acg t ta t taggaaaa 1 1 tc tgaaga taa taaaagtgaaa t tga t ga tgaagaaaagaaa 
tatcctataaagatggtaaataacaagataattccaactcaaaaaattaatgacaataaa 
t tgaagaa tgaaatagaaaac 1 1 1 aagt tc 1 1 tgtacaa tacggaagc 1 1 taaaaa t tea 
gatgattataaagaaggggatattgaatacaatcctaatgcaccaaattattctgcacaa 
tatcatttaagtaatgatgactataatattaaacaattaagaaaaagatatgatattaaa 
acgaaaaaaactcctagattattaatgagaggcgctggagatccaaaaggatcttctgta 
ggttataaaaatcttgaatttacatttgttaagaataatgaggaaaatatttattttacc 
gatagtattaattttaatccaagcaagggtaaatcattg 


262. 


gtgaaacattcgaaaaagttacttttatgcatcagttttttattaataacgttttttatt 
ggtggatgtggatttatgaataaagacgatggtaaagaaacggaaatcaaacaaaacttt 
aa taaaatgt taaacgtgtatccc ac taaaaa tctagaaaact tt ta tga taaagagggc 
tatcgagatgaagagtttgataaggatgacaaaggaacatggatagtteattctaaaatg 

gttattgaaccaaaaggcaaaaacatggaatctagagggatggttctctttatcaatcgc 

aatactagaacatcaaaaggctattttatagtcaatgaaatagaaaaggatagaaaagga 

agacccattaataataaaaagaaatatcctgtaaaaatgaaaaataataaaattattcca 

accaaaccaatatctaatgataaattaaaaaaagaaattgaaaactttaaattttttgta 

caatatggcaattttaaagatattaaaaattataaagatggtgacatttcatacaatcct 

aatgtacctagttattctgcaaaatatcaattgagtaataatgaatataacgtacaacaa 

ttaagaaaaagatatgacatcccaactaaaaaagtacctaaactattgttgaaaggtgat . 

ggggatttaaaaggttcatccgtaggttctaaaaatctagaatttacttttatagaaaat 

aaagaagagaatatctattttacagattctgtactatttagccctagcgaggataatgaa 

tea 


263. 


atgcgttatctcaagaaagtaacgatatacataagtttattaattttggtaagtggttgt 
ggaaacggtaaagaaacggaaatcaaacaaaac tttaataaaatg ttagacatgtatccg 
actaaaaatctagaagacttttatgataaagaaggctatcgagatgaagagtttgataaa 
aaggataaagggacatggatagttggatctaccatgacaattgaaccaaaaggcaagtac 
atggaatctagaggtatgtttctatatattaatcgcaatactagaacaactaaaggttat 
tattatgtgaggaaaacaacagatgacagtaaaggtagaccaaaagatgatgaaaagaga 
tatcctgtaaaaatggaacacaataaaattattccaacgaagccaatacctaatgacaaa 
ctaaaaaaagaaatagaaaacttcaaattttttgtacaatatggagattttaaaaactta 
aaggattataaagatggtgacatttcatacaatcctaatgtacctagttattctgcaaaa 
tatcaattgagtaataatgactataatgtaaaacaattacgaaaaagatatgatattccc 
accaaccaagcccc taaa t tattgt taaaaggagatggtgacttaaaaggc tcatc tata 
ggttccaaaagtttagaatttacttttatagaaaataaagaagagaatatctttttttca 
gatggtgtacaatttactcctagcgaggatagtgagtca 


264, 


atgaaacattcaagcaaaataatagtatttgtaagtttcttaattttaacgatttttatt 
ggaggatgtggtttta taaataaagaagatagcaaagaagc tgaaatcaaacaaaac t tt 
aataaaacgttaagtatgtatccaactaaaaatctagaagacttttatgataaagagggc 
tatcgtgatgaagagtttgacaaagatgacaaagggacatggattattaattctaaaatg 
a t tgt tgaaccgaaaggggaagaga tggaagcaagaggga tgg 1 1 1 1 aeg tataaa taga 
aatacgagaacagctaaaggtaactttattataaaacgaacaacagaaaataataaagga 
atacctgatgttaaagacaaaaaatatccagtaaaaatggaacacaataaaattattcca 
acaaaacaaattaaagataaaaaattaaaaaaagaaattgagaacttcaaattttttgta 
caatatggaaattttaaaaacttaaaggattataaagacggagagatatcttacaatcet 
aatgtgccaagttaetcagcgcaatatcaattgaacaattatgataataatgttaaacaa 
ctaagaaaaagatatgatattcccacgaatcaagctcctaaattattattgaaaggtaca 
ggagatttaaaaggatcctctgtaggttataaacatcttgaatttacttttgtagaaaat 
aaaaaggaaaatatttattttactgacagtataaactttaaccegagtagggggaat 


265. 


atgcgttatctcaagaaagtaactatatacataagtttattaattttaacgatttttatt 
ggaggatgtggttttataaataaagaagatagcaaagaaacggaaatcaaacaaaacttt 
aataagatgttaaacgtgtatcctactaaaaatctagaagacttttatgataaagaaggt 
tttcgagatgaagaatttgataaaggagataaaggaacttggattattaggtctgaaatg 
acaaaacagccaaaaggtaaaattatgacctcaagaggtatggttctctatatcaatcgt 
aacactagaacagccaaagggtattttttaatagatgagataaaagatgataatagtggt 
agaccgatagagaatgaaaagaaataccctgtaaaaatgaaccataataagatctttcca 
acaaagccaatatctgatgataaattaaaaaaagaaattgaaaacttcaaattttttgta 
caatatggagattttaaaaacttaaaggattataaagacggagagatatcttacaatcct 
aacgttcctagttactcagcgcaatatcaattgaacaataatgataataatgttaaacaa 
ttaagaaaaagatatgatattccaaccaatcaagcccctaaattattgttaaaaggggat 
ggcgacttaaaaggatcatctgtaggttctaaaaatttagaatttacttttgtagaaaat 
aaagaagagaatatattttttacagatgcagtacaattcactcctagcgaggatgatgaa 
tea 
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266. 


atgaagacctataagccgtaccgacatcaattaaggcgttcgctatttgcctcaacgatt 
ttcccagtatttatggtgatgattattggtttaataagcttttatgctatttatatatgg 
gtcgaacatcgcaccattcatcagcatacctatcaaactcaaaccgaattacaacgtatc 

gacaaacattttcatacgtttgttacgcagcaacaaaaacaatggcgtcatgttgattta 
tcacatccaactgatatcacaaagatgaaacgccaactattaaaacaagtccatcaacaa 
cctgcgatattgtattacgatttaaaaggttcttcacaatctttcacaaacaattatgaa 
caattagacacaacaaagatgtatttaatatcaaaatatcgaattgattttaaagacgat 
acttatatccttaaaatatatatgtcaagcacaccactacttaaaaacattaagaaaaat 
agtggacaatctgcactcattgttgattcatatgatactgttttatafcacaaatgacgac 
cgattctctatcggtcaaaaatatcaaccaccacagtttgggtttatgaacgagtcttta 
aaactcaattctcatcatgcgcatcttattatatataaagatatccatgaaaccattgaa 
gatggaattgcattactagttgtcatgggtgttgttcttattctgcttgttatttttgga 
tatataagcgctgatagaatggcaaagcgccaatctgaagatattgaagcgattgtccga 
aaaa t tgatga tgc taaaaa tcgaca tc t tgg tag t tacgaaccg 1 1 aaaaaaaca tag t 
gagttagaggaaataaataattatatctatgacttgtttgaatcaaatgagcaattaata 
caatctattgaacagaccgaacgtcgtttacgtgatatacaattaaaagaaattgagcga 
caatttcaaccccatttcttattcaatacgatgcaaacgatacaatatttaattcctctt 
tcacccaaagtagcacaaacagtcatacaacaactatcacaaatgctacgttattctcta 
cgcacagcatcgcacacagtcaaattagcagaagaattaagctacattcagcagtatgtt 
gctatacaaaatatccgcttcgatgatatgatacagctttacatcgatgctcctgaagat 
g tacaacatcaaacaat tggtaaga tgatgc ttcaaccac tcgtagaaaatgccatcaag 
catggtcgtggtagtgaacctttaaagataacaattcgtatcagacttacgaagcgcaaa 
ttacatattctggttcatgataatggcatcggtatgtctccatcacatttagaacgcgtg 
cgccaatcacttcatcacgatgtttttgatacgacacacctaggtttaaatcatttacat 
aatagagccatcattcaatatggaacatatgcacgtctgcacattttctcaagaagccat 
caagggacattaatgtgttaccaaataccacttgtc 


267.. 


gtggatgatgtgacaaaa tatgg tccagttgatggagatccgattacgtcaacggaagaa 
attccgtttgataaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtc 
gttcaaaaaggtgaaccaggaacaaaaacaattacaacaccaacaactaagaacccatta 
acaggagaaaaagttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtggat 
gagatcgttcattatggtggcgaagaaatcaagacaggccataaggatgaatttgatccg 
aacgcaccgaaaggtagtcaaacaacgcaaccaggtaagccaggagttaaaaatcctgat 
acaggcgaagtagtcacaccaccagtggatgatgtgacaaaatatggtccagttgatgga 
gatccgattacgtcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaac 
ttagcgccaggtacagagaaagtcgttcaaaaaggtgaaccaggaacaaaaacaattaca 
acgccaacaactaagaacccattaacaggggaaaaagttggtgaaggtgaaccaacagaa 
aaaataacaaaacaaccagtggatgagatcgttcattatggtggcgaagaaatcaagcca 
ggccataaggatgaatttgatccaaacgcaccgaaaggtagccaagaggacgttccaggt 
aaaccaggagttaaaaatcctgatacaggcgaagtagtcacaccaccagtggatgatgtg 
acaaaatatggtccagttgatggagatycgattacgtcaacggaagaaattccgtttgat 
aaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtcgttcaaaaaggt 
gaaccaggaacaaaaacaattacaacaccaacaactaagaacccattaacaggggaaaaa 
gttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtagatgaaatcacagaa 
tatggtggcgaagaaatcaagccaggccataaggatgaatttgatccgaacgcaccgaaa 
ggtagccaagaggacgttccaggtaaaccaggagt taaaaa tec tgatacaggcgaagt a 
gtcacaccaccagtggatgatgtgacaaaatatggtccagttgatggagatccgattacg 
tcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaacttagcgccaggc 
acagagaaagtcgttcaaaaaggtgaaccaggaacaeLaaacaattacaacaccaacaact 
aagaacccattaacagga"gaaaaagttggcgaaggtg2iaccaacagaaaaaataac2iaaa 
caaccagtggatgagatcgttcattatggtggcgaagaaatcaagacaggccataaggat 
gaatttgatccgaacgcaccgaaaggtagtcaaacaacgcaaccaggtaagccaggagtt 
aaaaatcctgatacaggcgaagtagtcacaccaccagtggatgatgtgacaaaatatggt 
ccagttgatggagatccgattacgtcaacggaagaaattccgtttgataaaaaacgcgaa 
tttgatccaaacttagcgccaggtacagagaaagtcgttcaaaaaggtgaaccaggaaca 
aaaacaattacaacgccaacaactaagaacccattaacaggggaaaaagttggtgaaggt 
gaaccaacagaaaaaataacaaaacaaccagtggatgagatcgttcattatggtggcgaa 
gaaatcaagccaggccataaggatgaatttgatccaaacgcaccgciaaggtagccaagag 
gacgttccaggtaaaccaggagttaaaaatcctgatacaggcgaagtagtcacaccacca 
gtggatgatgtgacaaaatatggtccagttgatggagattcgattacgtcaacggaagaa 
attccgtttgataaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtc 
gttcaaaaaggtgaaccaggaacaaaaacaattacaacgccaacaactaagaacccatta 
acaggagaaaaagttggcgaaggtgaaccaacagaaaaaataacaciaacaaccagtggat 
gagattgttcattatggtggtgaacaaataccacaaggtcataaagatgaatttgatcca 
aatgcacctgtagatagtaaaactgaagttccaggtaaaccaggagttaaaaatcctgat 
acaggtgaagttgttaccccaccagtggatgatgtgacaaaatatggtccagttgatgga 
gattcgattacgtcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaac 
ttagcgccaggtacagagaaagtcgttcaaaaaggtgaaccaggaacaaaaacaattaca 
acgccaacaac taagaac cca 1 1 aac aggagaaaaag t tggcgaagg t aaa tc aac agaa 
aaagt cac t aaacaacc tg t tgacgaaa t tg t tgag tatgg tccaacaaaagcagaacca 
ggtaaaccagcggaaccaggtaaaccagcggaaccaggtaaaccagcggaaccaggtacg 
ccagcagaaccaggtaaaccagcggaaccaggtacgccagcagaaccaggtaaaccagcg 
gaaccaggtaaaccagcggaaccaggtaaaccagcggaaccaggtaaaccagcggaacca 
ggtacgccagcagaaccaggtacgccagcagaaccaggtaaaccagcggaaccaggtacg 
ccagcagaaccaggtaaaccagcggaaccaggtacgccag.cagaaccaggtaaaccagcg 
gaatcaggtaaaccagtggaaccaggtacgccagcacaabcaggtgcaccagaacaacca 
aatagatcaatgcattcaacagataataaaaatcaattacctgatacaggtgaaaatcgt 
caagctaatgagggaactctagtcggatctctattagcaattgtcggatcattgttcata 
tttggtcgtcgtaaaaaaggtaatgaaaaat 
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268. 


mtkkekdykksleqqktivkiyksglcswvkasineiellktmglpflskneiqenvtekt 
kghklkksaakttalvggaf tfnmlnnhqafaasetpitseissnsetvanqnsttikns 
qketvnstslesnhsnstnkqmssevtntaqssQkagisqqssBtsnqssklntyastdh 
vesttinndntaqqdqnkssnvtskstqsntssseknissnltqsietkatdslatsear 
tstnqisnltststsnqssptsfanlrtfsrftvlntmaaptttsttttssltsnsvwn 
kdnf nehmnlsgsa tydpktgiatl tpdaysqkgaislntrldsnrsf r f igkvnlgnry 
egyspdgvaggdgigfafspgplgqigkegaavgigglnnafgfkldtyhntstprsdak 
akadpmvggggafgafvstdmgmatteestaaklnvqptdnsfqdfvidyngdtkvmt 
vtyagqtf trnltdwiknsggttfslsmtastggaknlqqvqfgtfeytesavakvryvd 
antgkdi ippktiagevdgtvnidkqlrmfknlgysyvg tdalkapny tetsgtp tiki t 
nssqtviykfkdvqgpqisvdsqtrevgktinpititttdnskdvltttvtglpsglsfd 
qttntiigtpsevgtttvtvnttdatgnvtskqftitiqdtispwnvtpsqasevftpi 
npi ti tatdnsgkwthtvtglpqglkf das tns i vgtp tqigtnti ti es tdasgnkt t 
tkinyevtmsasdststsivnsvstsisnstslsdsvkasqslstkestskslsgslsa 
stsnsasikasesastskklsesastsinsdsasikasesastskklsesaststsdsasi 
kasesastskklsesastsmsdsvsikasesastskklsesaststsdsastqasesast 
skklsestststsdsaststsesdstsestslsdstsaslsestststsdsaststsesd 
snststslseststslsestststsdsastsasvsdsnsastslreststslsdststst 
sdsaststsesdsdsastslsgssstsvsdstsastsesaststsisdsnststslsest 
stslsestststsdsastsmsvsdsnsasislseststsvsdstststsesaststsesd 
snsas tslseststsvsdstststsdsaststsvsdsnsas tslseststsisdststst 
sdsaststsvsessstskklsesastsinsdsasastsesnststslsgststslsgstst 
stsesaststsvsdsnsastslseststslsdstststsdstsastsesdsnststsmse 
slstsvsdstststsdsaststsvsdsnsastslsdststsisdstsastsdsasesase 
sestsestsvsessstsvsdstststsesaststsesestsestsvsessstsvsdstst 
stsesastBtsesestsestslsgssstsvsdstststsesaststsvsdsnststslsG 
ststslsnstststsdsaststsvsdsnsastslsgslstnvsdstststsdsaststse 
sdsnsastslsgslstsisdstststsdsaststsesaststsvsesdsestsmsvsdsn 
ststslsdststsvsdstrtstsdsastsksvsesnsastsvsgBtstsisdssststsm 
stsetf tsqspinsesqfigdslsedtivtqskntnmlnktgkdydlqeqrgytdseqhn 
e tqsnqadnhsnnldl Ihqnr Iqdkwkqp tkgedgwsng f i vavai vl ai f gl akksr 
kddddqdgsk 


269. 


mkktvi as tlavslgi agygl s gheahaset tnvdkahlvdlaqhnpeelnakpvqagay 
dihfvdngyqynf tsngsewswsyavagsdadytesssnqevsantqssntnvqavsapt 
ssesrsyststtsysapshnysshsssvrlsngntagsvgsyaaaqmaartgvsastweh 
i i aresngqlhamasgaagi f q fcmpg\cgs tgs vndqinaaykaykaqgl s awgm 


270. 


itinkn3cvivigstnvdkflnvkrfpkpgGtlhinqaqkefgggkganqaiaasrlaadttf 
iskvgkdgnanfiledfkkagihtqyiltseseetgqafitvdeagqntilvygganmtl 
s a tdvemsvdaf igadf waqle vp f ea ieqaf kiarkqni t tvlnpapaielplcs llel 
tdi i ipne teaell tgisinnesdmketaty f Idlgi savl i tlgeqgtycayqeqyXmi 
pacnvkaidttaagdtfigaflselnkdlsnlesairlanqaseltvqrkgaqasiptrk 
eveaeyn 


271. 


mal kkykp i tngrmmt t Idf aei tkt tpeksl 1 qplpkragmnqgkl tvrhhggghkr 
qyrvidfkrnkdgiiakvdsiqydpnrsaniallvyadgeJcryiiapkglqvgqtvesga 
eadikvgnalplqnipvgtvihnielkpgkggqlarsagassqvlgkegkyvlirlrege 
vrmi Is tcrat i gqvgnl qhel vnvgkagrsrwkgvrptvrgsvinnpndhpligggegrap 
i grp s pmspwgkp 1 1 gkk t rr gkks s dk 1 i vrgr kkk 


272. 


mkskf tillftifsttvlvlviiynktqsqsyisthysnnkikttatlf Ihgyggserse 
t f mvkqalnknv tnevi t arvs s egkvy f dkkl s edaanpi vkvef kdnkngn f kenayw 
ikevlsqlksqfgiqgfnfvghsmgnmsfafymknygddrhlpqlkkevniagvyngiln 
mnenvne i i vdkqgkps nmaayr ql 1 s Ihkiy c gke i e vlniy gd 1 edgshs dgrvsns 
ssqslqy 1 Irg s tksyqemkf kgakaqhsqlhenkdvanei i qf Iwe t 


273. 


mkigidaggtl iki vqehdnrryyrtel ttniqkvidwlnneeietlkl tggnagviadq 
ihhspei f vef das skgl ei 1 Ideqghqiehy i f anvg tg ts f hyf dgkdqqrvggvg tg 
ggmiqglgyl 1 sni tdykel tn 1 aqngdrdaidlkvkhiykdtei>pipgdl taanf gnvl 
hhldnqf tsanklasaigwgevi ttmai tlareyktkhwyigssf nnnqllreweny 
tvl rg f kpyyi engaf s galgalyl 
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274. 


mtlnnhfaytfeerptpklwlckpdgtrieriadfsklggtfkftnvntlhfdlplqyfs 
edtkqiernkvv<Uv]mkylidyryngyrdl£viddikksandsd£ltXnld8raselnk 
kaaneiellgBtipqmmnkilsvyaplwklghvdgkiidvkreltgsnttvnalidnics 

I f davaiynninrt i s f yhkdnvg tnrglrvrensylks f edqf vskdivtrlypf gqsg 

I I iqsvnpags syied f sy f msp f krdnnmvlqhsdyms de Icha 1 Idyqef yas kkdq 
agelskqysailkehsqedfrlnqlsatlqrlnervelvkpkseyidlgtkvknfkitvp 
ks syyl imi mdgs f txi kf nnkgydipsgewlyi kl ktgkf nda tkf ekql eypl ei 1 s 
ananlrwytrssegdyeeedtktieekynlekykilvkdqekwasierrlkafedqka 
svirsmnaknflseklynerelyvfesvwteenhtdagelyddavkqmkeqkkinrtitv 
dl vnf i qs 1 dhkddwdklnvgdkwf qnki f n tkikay i t emqldf qtnqvki ti sdi f d 
ykdldti iaeklaqttsbssqvdf hkqqireqtgri tdmtrl iegewdankkrvmagnet 
vdigshgvkviskenpnefvimvggviamtrdngetfktgitpeginaemligkmivget 
1 1 eenesgtvkf dkdglyvnsknf hlvsndgeedyf dklkremsenakqqtdnnleeykk 
Gvsqtiseatdvmi vdnaadi Iqaaf adgvi tdvekrli Be tlaglekenref edkinl 
alnhpyiteedtielnnsiveyssmyetlvlsinesvsdkmitpqeseeinqniinfree 
ikdilslveeiiertknaqlqatleeakdyttrvrddikdelkdlnnsfkslnstveesl 
qdnifdaaeleaiktwlvtkseyqditnryssmsantdlkseskldltksyktldtsfn 
dfvkyidemtmdriadetekvnykkkydtlqknlsdymkkydncileiskkysndaadkv 
Igdftaiatelqndfqdvkdnwaefkqttlesfkdgivteaekarlrvgldmldresmdi 
eerykellcinqytntdiknrltasrspylsvhaslrkvieqiiadgkvdesektlannsl 
n tynt tl taysk tiqealntl sqi i ssdvaskkveef ngvi t tissdvdtikkqrdgavi 
tyyy sgvp 1 1 sndpakswt tnd 1 kdlhi kdmyldhksgyay t f tksg tsysv/kpl tdqvl 
vs s 1 kqaknaqd tadnkr rv f V tqp ippydqgdmw t qgs qgdiyvc g t s r a t gs f vs sdw 
vkaskytddtvakqaakdledykvkmtkdfkdlndgvstfktewkdfkdgivteaektr 
1 rvqldi Idresqdieerynsi f nsqyadtqvktsisnars tynnsl tklmtiqtvied 
gkvtptekttanqtl taynnal tsysaaiqealnsmskviaqkeatsqvnqf neviknin 
tnitdiqkqvdgaietfyysgvptltnipasywttaskreahlgdlyldtatgvayrflk 
kg t tsp tyywspi s dqi i tda 1 nr ak t aqd t adgkr rvf vn tpvppyd tgdmw t qgasgd 
i 1 vcktpkakggiys is dwvkasky tdd tvans avqqineykr tnn 1 di adl krk tsdf e 
ktwnafddrvisisessGikgqlallnhekdrltrqyeniimsnlvgaektklstays 
ni n tkl s dl s t ti ns ai vdnki vdae s ks vt s k f Glykcifi vneyqi af dn alns il rei a 
ssqakdr Idewkrte f s tdsdg i iervagakf dskwtdtwm tvnpai qqvBni tygsen 
lllnsesrsdganttthsfiryyltrpletgktytlkasvlttxierqsgqisvypyspng 
are t vn i kdgk i ty t fhaqtestqfl iykdvagqsd vd 1 nv t iekai 1 vegnkv t gwspa 
peetssalrdyntrissaetfieknkekisqiatksdvdaslskvatyetqynvssgtny 
qiplqeyngs f f tdnytyewaknnslssnnvataif vskgsnngyelveldnmsktgan 
prfvldskgrpsistfspqsttgdisviytJcylgsasainttkslieqtassielqvkkl 
taeteynnillnsdf ssgwegwinvdpqysi vdkn t f gi tlpdai tnknkkyntvkmtyn 
kn tnyps vf snf is vgkgqevaigehl 1 1 tcyay ips s skgkl tgniyi e f agyyekdqk 
snpmi arhei Ipkdf eynkwf rrat as taips tnsegkkinyi rac irydgknqsvnnsai 
f yyalp ql er gskp t ews 1 srl dv f s t e ql aak ial npe s vdi i ami d fntdsmkiyns 
ng t Ini sgdt 1 ti snnns snevi inpkg f tl kkdgwkf )cngldtsdys vqayepqf ssw 
nn i ka t dpaakskyny i rhi epgimgyy t i n tgvynf avqhkql 1 evnn tknarvnry ty 
lynkrylkiqmsas s rgksklyi i f ktktgdt t Ihqe i vss ssmvypdi t idlqaklgyp 
pnn Ipd f f e 1 qagi ay germs i dg £ f r i rnnanitd tpnaev 


275. 


mynv tqha tyk tknkre tavligvhaqt drqf nf es troeeldalsqtcqlnvkgqi tqnr 
eqf dhJcyyvgkgkideiks f i ef hdidwvtndel t taqsktlndnlgikiidr tql ile 
i falrarsregklQvelaqldy 1 Iprlhghgksl srlgggigtrgpgetklemdrrhirt 
rimeikhqlktvvdhreryrnkr eqngvf qi alvgytnagksswf nvl anee tyekni 1 f 
atldpktrqiqvnegfnliisdtvgfiqklpttlvaafkstleeakgadvlmhwdashs 
eyrtqidtvnqiindldmdhipqwifnkkdlcneqindvpVsksahvfvssrdendkqkv 
knlviqeiknslspyeeivdsadadrlyflkqhtlvtelifdetqasyrikgfkkl 


276. 


mini ivml i Isyl iga fpsgli igkl f fkkdirqygsgntga tns frvl grpag fivt fid 
i f kgf i tvf f plwf pvhadgvi s t f f tngli vgl f ai Ighvypiylkf nggkavatsagv 
vlgvnpilllilaiif f svl3cif kyvslssiiaaiscvigsiiihdyillavsgivsiil 

i i rhksni vri fkgeepkikwm 


277. 


mranhsealteqvfsfaselyaygvrewispgsrstplalvfeahpniktwihpdersaa 
f falglikgsekpvailctsgtaaanytpaiaesqisrlplwltsdrphelrsvgapqa 
i nqvrun f snyvn f q f d Ip i adg s eh ti d t iny qmq i asqyly gphr gp i h f n Ip f r ep 1 1 
pd 1 drvd 11 1 s V tk t Iphyqks i s vddi kdi 1 qekngl i i vgdmqhqavdqi 1 ty s t iyd 
Ip iladpl sql rkekhpnvi t tydl lyraglnl evdyvirvgkp vi skklnqwikktday 
qi i vqrmdqidvf p tpphi syei B and f f r s Imeepi ver kkwlqqwqs 1 eqqarie isd 
y Ikhatdeaayvgsl iqkl tkedt 1 f vgnsmpi rdvdnll f dseasvyanrgangidgw 
s talgmaahlcnv til igdis f yhdnmgl Imaklnelhini vlvnnngggi f sylpqkrsa 
tky f erl f gtp tgln f ey tal lydf t f kr f dnl td f kyael skmgsbmyevi tnrdenlh 
qhqnlyqklseivnvtl 


278. 


makkf nyklpsmval tl f g taf tahqanaaeqpqnqsnhknvlddqtal kqaekaks ev t 
qs t tnvsg tq tyqdp tqvqpkqdtqst tydas 1 dems tynei ssnqkqqs 1 s tddanqnq 
tnsvtknqqeetndltqedktstdtnqlqetqsvakenekdlganaimeqqdkkmtasqp 
senqaietqtasndnesqgksqqvtseqnetatpkvsntnasgynfdyddedddsstdhl 
epislnnvnatskqttsykykepaqrvttntvkketasnqatidtkqf tpfsataqprtv 
ysvssqktsslpkytpkvnssinnyirkkiunkaprieedytsyfpkygymgvgrpegiv 
vhdtandnstidgeiafmkmytnafvhafvdgnriietaptdylswgagpygnqrfinv 
e i vhthdyds f arsmnnyadyaa t ql qyynl kpdsaendgrg tvwthaai snf Xggtdha 
dphqylrshnysyaelydliyekyliktkqvapwgttstkpsqpskpsggtnnkltvsan 
rgvaqi kp tnngly t tvydskghk tdqvqk 1 1 s vtktatlgnnkf ylvedynsgkkygwv 
kqgdwyntakapvkynqtynvkagstlytvpwgtpkqvaskvsgtgnqtfkatkqqqid 
katylygtvngksgrwiskyylttaskpsnptkpstnnqltvtrmsgvaqinaknsglytt 
vyd tkgk t tnqiqr t Is V t kaat 1 gdkk f y 1 vgdyn tg tnygwvkqde viyntaksp vki 
nqtynvkpgvklhtvpwgtynqvagtvsgkgdqtfkatkqqqidkatylygtvngksgwi 
skyyl tapskvgal s tqs tpapkqvkps tq tvnqi aqvkannfigirasvydk taksg tky 
anrtflinkqrtqgnntyvllqdgtsntplgwvnindvttqnigkqtqsigkysvkptnn 
g ly s iawg tknqql 1 apn 1 1 anqa fnaskavyvgkdly lyg tvnn r tgwi aakdl iqns t 
daqs tpyny t f vinn s ks y f ymdp t kanry s 1 kpyy eq t f t vi kqkn ingvkwyygql Id 
gkyvwikstdlvkekikyaytgmtlnnainiqsrlkykpqvqneplkwsnanysqiknam 
dtkr landss Ikyqflrldqpqyl saqalnkllkgkgvlenqgaaf sqaarkyglneiyl 
1 shal ve tgng t sql akggdvskgk f 1 1 k tghScyhnvf giga f dnnal vdgilcyaknagw 
ts vskai iggakf ignsyvkagqn t lykmrwnpanpgthqya fcdinwanvnaqvlkqf yd 
kigevgkyfeiptyk 
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279. 


vafefrlpdigegihegeivkwfikagdtieeddvlaevcpidksvveipspvsgtveGvl 
vdegtvawgdvivkidapdaeemqfkghgddedskkeekeqespvqeeasstqsqeJcte 
vdesktvkampsvrkyarengvnikavngsgkngritkedidaylnggsseegsntsaas 
e s t s sdwnasa tqa 1 p e gd f p e 1 1 ek i p amrkai akamvns kh t aphv 1 1 md ei dvqel 
wdhrkkfkeiaaeqgtkltflpywkalvsalkkypalntsfneeagewhkhywnigia 
adtdkgllvpwkhadrksifeisdeinelavkardgkltseemkgatctisnigsaggq 
wf tpvinhpevailgigriaqkpivkdgeivaapvlalslsfdhrqidgatgqnairmhik 
rllnnpelllmeg 


280. 


mnetdeisqiynkhrlpslsglakvsplvhrasiggvlnvaelnrikrlvqvqnqfktfy 
nqmleedeevkypilhdkmnhlpiltdlfkeinetcdahdlfdhasytlqsirskisrtn 
qr i rqnldr i vknqgnqkkl sdai vtvrndmvipvkaeyrqdf ngi vhdqs asgqt lyi 
epns werannqi s r 1 md e a ve r e r i 1 tel tg f vsaeadal 1 i aes vmgqi d f 1 i akary 
ar t i kg tkp t f kedr t iy Ipna f hpl Idkd t wan ti e f iddve t vi i tgpn t ggk t v 1 1 
ktlgliivmaqsglliptldgsqlsifenvycdigdeqsieqslstfsshmkniveilqd 
adqns 1 i 1 f del gag tdpsegaalams ildyvrrl gs 1 vmat thype Ikay synregyim 
asvefdvetlsptykllmgvpgrsnafdiskklglslniinkaktiuigtdeqeinamies 
leqns)cr\rdqqrieldrlvreaqqthdalskgyqqyqnyetslmdeake)canqrvksatk 
eadeilkelmlrdhkgaevkehelidkkkqlddqyevksikqhvqkkkydtihtgdevk 
vlsygqkgevlelvgdeeawcpttgiikmklpiedlektkkkkekptkmvtrqnrqtikte 
Idlrgyryeealneldqyldqavlsnyeqvyiihgkgtgalqkgvqqhlkkhksvrqfrg 
gmpseggfgvtvaelk 


281. 


ms f f kr Ikdk f ssknedd iqkdldes vdsnvnsds dsmdpnds deqvkpkkkpkkl sead 
fdedglisiedfeeieaqkigakfkagleksrqnfqeqlnnliaryrkvdedffe'aleem 
litadvgfntvmkltdelrteaqrrniqetedlrevivekiveiyhqeddhseamniedg 
r In vi Imvgvngvgkt tt igkl ayryqqegkkvnd aagd t f r agaiqqlnvwgervgve V 
vsqnegsdpaavvydainaaknkdvdilicdtagrlgnksnlmqeldkipkrvinraipda 
pheallcldattgqnalsqarsfkevtnvsgivltkldgtakggivlaiimelhipvkyv 
gl geJanddl qp f Bpesyvygl f admiecmedipee i sms sve seegn 


282. 


mkmwwkeavayqvyprs f ndsngdgigdlpgl iekldyl enl gidvi wl spmypspndd 
ngydi sdykgimse f g tmndf dql 1 ss ihqrgmkl ildl wnlitfidehpwf i e s ks sk tn 
akrdwyiwadpkpdgsepnnwesi f ngstwefdestkqyyflilf skkqpdlnwenpdvrq 
avfemmnwwfekgidgfrvdaithikknfeagdlpvpdgkkfapafdvdinnqpgiqewlq 
emkdks 1 s rydimtvgeangv tpndaeewvgeengkf nmi f qf eh Igl ws tgdtkf dvks 
ykqvl nn*rc[kq 1 en vgwna 1 f i enhdqp rr vs twgddknywye satshatayfl qqg tp f 
iy qgqe i gin tnyp f e s i e s f ndvavk t ey qi vkkeggdvnql 1 dkykmenr dnar tpmqw 
nns inag f t tgkpv/f hvnpny teinvkqqlndkf s i 1 syykal i qlkks dl iy tygk f nm 
vdaenkqvfaytrtfknntvlivanltnevselnlpfeldissvdiklhnylilndinldh 
ikpyesfwei 


283. 


Ishrkl f psi f hlyqqdnldehiai igigrrdynneqf rdqvkas iqtyvkdtdride fm 
thvfyhktdvsdkesyqsllqfserldsefalggnrlfylamapqffgvisdylkssglt 
qttgfkrlviekpfgsdlksaeslnnqirrsfkeeeiyridliylgkdmvqnievlrfana 
mfeplwnnkyisniqvtssevlgvedrggyyessgalkdmvcp^anlqnivallaineapisl 
IlS6Cllxra6JCvJvvJ.JC5i.iqx KpeevKJOir viyqyotiyiiiay Jvqvjvay vaivuo v c-v^ 
f vsgkl t idn f r\7agvp f yir fcgkrmkskt iqvvve f kevpmnlyyetdnl Idsnll vin 
i qpnegi s Ihlnakkniqgi dtep vql syams aqdkrtm tvdayenll f dc Ikgda tnf th 
weelks twkf vdaiqdqwtmvepc f pnyeagtngplesdl 1 Isrdgnhwwddih 


284 . 


roxKJcnKee±nciineyj.vuqenguepptqneywrmte U9cuj\.i.c;aiiis«^ 
wps f skalnddeivelvdks f gmirtevrsekanshlghvf ndgpkekgglrycinsaai 
qf ipydkleelgygdl ikhf kk 


285. 


Ikklafaitaasgaaavlshhdaeastqhkvqsgeslwtiaqqyntsvesikqnimlsnn ' 
mvf pgqvinvggsasqntssntss ssasshtwageslni iankygvsvdalmqanhlng 
y 1 iitipnqi 1 fc ipnggsgsgsgg tatq tsgny tsps f nh.qn ly tegqc twyvf dkJTsqagk 
pis tywsdakywasnaandgyqvdntpsvgainigs tpgpyghvayveringdgs i lisem 
nyangpyiunny r t ipas e vs sya f ih 


286. 


mariatklgypesnsfvtntviefvlhneayprlyriktrdtnlikisqaneisrqitng 
tmt leeakyql ee iyvakrds s Ipf kgi aaai iatg f lylqggrlvdii t avlag tigyX 
WGildrklhaqfipefigslvigiisvighafvpsgdlatiliaavmpivpgvlltnai 
qdl f gghmlmf t tks 1 eal vt a f gigagvs si 1 x 1 v 


287. 


mtefdlstregrwkhfgsvdpvkgtkpttknemtdlqsthknflfeieevgiknltypvl 
i dqyqt agl f s f s t slnknekginms ri 1 e svekhydngi e 1 e f nt Ihql 1 r tlqdkmnq 
naagvdvsgkwf fdryspvthikavghadvtyglaienhtvtrkeltiqakvttlcpcsk 
e i s eys ahnqrgi v t vkay 1 dknndviddyknki Idameana s s ilyp i 1 krpdekrvte 
rayenpr Cvedl i r liaadl ve f dwi egf diecmees ihqhdaf ar Ikyrk 


288. 


vqkkyitaiigttalsalasthaqaatthtvksgesvwsishkygisiaklkslngltsn 
li f pnqvlkvsgsssratstnsgtvytvkagdslssiaakygttyqkimqlnglnnyli f 
pgqklkvsgkatsssrakasgssgrtatytvkygdslsaiaskygttyqkimqlngltnf 
fiypgqklkvpggsssssssnntrsnggyysptfnhqnlytwgqctwhvfnrraeigkgi 
s tywwnannwdnasaadgy tidyrp tvgsi aqtdagyyghva f vervnsdgs il vsemnw 
s aapgnmtyr t ipaygvrnykf i h 


289. 


vtkkafisysrtsdehlnrwrigeslrvdhgidvildwdctegddlnf fmesmvndet 
idfviilsdfqyfnrandreggvgkestiitsqiydkqkdskfipvfldildngkpslpt 
fcntrfaidmtdieldiekieeiarkihdkplfekprlgkvpdynqnqnelkkaikkltl 
sksynetmfeealdiiyktleniensveeynkddlmtlkevfdtwkefityalnndnfy 
freliiehynrclklteeefenpmtrifnyfsflilvseslssganeflkdllnakEhfs 
rreanyyi Islypqvlskkysyn tnvkkml aemy f egkelkkvqdadvi ly teslmkkdi 
hsvyetwhgvllysrwpmlGqqhinilinkErskkyidqfdf Ifgssqrevf enydkiks 
tqeiotifnf idkeeiasv 


290. 


mhy Ikkvt iyisll i Ivsgcgdsketeikqn enkmlnvyp tknl edf ydkegyrdee f dk 
ddkg twi i rsemtkqpkgkimtskgmvlhnuimtrs ttgyyvi rki s ednks e i ddeekk 
ypikmvnnkiiptqkindnklkneienfkf fvqygsfknsddykegdieynpnapnysaq 
yhlsnddynikqlrkrydiktkktprllmrgagdpkgssvgyknlef tfvkhneeniyft 
dsinfnpskgksl 


291. 


vkhskkl 1 1 c is f 11 i t f f iggcg fmnkddgke t e ikqn f nkmlnvyp tknl en f ydkeg 
yrdeefdkddkgtwivhskmviepkgknmesrgmvlfinrntrtskgyfivneiekdrkg 
rpinnkkkypvknOouiki ip tkpi sndklkkeien f kf f vqygnf kdiknykdgdi synp 
nvpsysalq^qlsnneynvqqlrkjrydiptkkvpklllkgdgdlkgssvgsknleftfien 
keeniy£tdsvl£spsednes 
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292. 


miy 1 Wcvt iyis X 1 i 1 vsgcgngke teikqn f nkmldinyp tknl edf ydkegyrdee f dk 

kdkgtwivgstmtiepkgkymesrgmflyinrntrttkgiwv^^ 

ypvkmehnki ip tkpipndkl kkei en f k f f vqygdfkn Ikdykdgdi synpnvpsysak 

yglsnndynvkqlrkrydiptnQapklllkgdgdlkgssigskslef tf ienkeenif f s 

dgvqf tpsedses 


293. 


mlchsskiivfvsfliltifiggcgfinkedskGaeikqnfnktlsnTyptknledfydkeg 
yrdeefdkddkgtwiinskmivepkgeemeargmvlrinmtrtakgnfiikritennkg 
ipdvkdkkyp vkmehnki ip t kqikdkkllcke i en f kf f vqygn f knl kdykdgei synp 
n vpsysaqyqlnnydnnvkql rkryd ip tnqapkl 1 1kg t gdl kgs s vgykhl ef t f ven 
kkeniyftdsinfnpsrgn 


294. 


mrylkkvtiyisllil ti f iggcgf inkedsketeikqnf nkmlnvyptknledf ydkeg 
frdeeEdkgdkgtwiirsemtkqpkgkimtsrgmvlyinmtrtakgyflideikddnsg 
£p j.eni:JUvypvjuiiniiiiicxi.puKpi.sauj^j^ xay/Qagtsiayxip 
n vps y s aqyqlnnndrm vkql rkrydip tnqapkl 1 1 kgdgd Ikgssvgsknleftfven 
keenif ftdavqf tpseddes 


295. 


rnktykpyrhqlrrsl f as ti f pvfmvmi igli s fyaiyiv/vehrtihqhtyqtqtelqri 
dkhfhtfvtqqqkqwrhvdlshptditkinkrqllkcfvhqqpailyydlkgssqsftnnye 
gldttkinyliskyridf kddtyxllciyinsstpllknikknsgqsalivdsydtvlytndd 
rfsigqkyqppqfgfmneslklnshhahliiykdihetiedgiallwrngwlillvifg 
■yisadrmakrqsedieaivrkiddaknrhlgsyeplkkhseleeinnyiydlfesneqli 
qsi eg t errl rdi gl kei erqf qphf 1 f n tmq t iqylipl spkvaq tviqql sqml rysl 
rtashtvklaeelsyiggyvaiqnirfddmiqlyidapedvqliqtigkinmlqplvenaik 
hgrgseplkitirirltkrklhilvhdngigmspshlervrqslhhdvfdtthlglnhlh 
nraiiqygtyarlhif srshqgtlmcyqiplv 


296. 


vddvtkygpvdgdpi ts teeip f dkkref dpnl apgtekwgkgepgtkti t tp t tknpl 
tgekvgegeptekitkqpvdeivhyggeeiktghkdefdpnapkgsqttqpgkpgvknpd 
tgewtppvddvtkygpvdgdpi ts teeipf dkkref dpnlapgtekwqkgepgtkti t 
tpttknpl tgekvgegep teki tkqpvdei vhyggeeikpghkdef dpnapkgsqedvpg 
kpgvknpd tgewtppvddvt kygpvdgdxi ts teeip fdkkre f dpnl apgtekwqkg 
epgtkt i ttpt tknpl tgekvgegepteki tkqpvdeiteyggeeikpghkdefdpnapk 
gsqedvpgkpgvknpdtgewtppvddvtkygpvdgdpi ts teeipf dkJaref dpnlapg 
t ekwqkgepg tkci t tp t tknpl tgekvgegep teki tkgpvde ivhyggeeiktghkd 
e fdpnapkgsqttqpgkpgvknpdtgewtpp vddvtkygpvdgdpi ts teeipf dkkre 
f dpn 1 apgtekwgkgepgtkti t tp t tknpl tgekvgegep teki tkqpvdei vhygge 
e ikpghkde f dpnapkgsqedvpgkpgvknpdtge wtppvddvtkygpvdgds its tee 
ipf dkkref dpnl apgtekwgkgepgtkti ttpt tknpl tgekvgegeptekitkqpvd 
eivhyggeqipqghkdefdpnapvdsktevpgJqjgvknpdtgewtppvddvtkygpvdg 
dsi ts teeipf dkkref dpnl apgtekwgkgepgtkti ttpt tknpl tgekvgegks te 
kvtkqpvde i veygp tkaepgkpaepgkpaepgkpaepgtpaepgkpaepgtpaepgkpa 
epgkpaepgkpaepgkpaepgtpaepgtpaepgkpaepgtpaepgkpaepgtpaepgkpa 
esgkpvepgtpaqsgapeqpnrsmhs tdnknqlpdtgenrqanegtlvgsllaivgsl f i 
fgrrkkgnek 


297. 


atgaataaacagatttttgtcttatattttaatattttcttgatttttttaggtatcggt 

ttagtaataccagtcttgcctgtttatttaaaagatttgggattaactggtagtgattta 
ggattactagttgctgcttttgcgttatctcaaatgattatatcgccgtttggtggtacg 
ctagctgacaaattagggaagaaattaattatatgtataggattaattttgttttcagtg 
tcagaatttatgtttgcagttggccacaatttttcggtattgatgttatcgagagtgatt 
ggtggtatgagtgctggtatggtaatgcctggtgtgacaggtttaatagctgacatttca 
ccaagccatcaaaaagcaaaaaactttggctacatgtcagcgattatcaattctggattc 
attttaggaccagggattggtggatttatggcagaagtttcacatcgtatgccattttac 
tttgcaggagcattaggtattctagcatttataatgtcaattgtattgattcacgatccg 
aaaaagtctacgacaagtggtttccaaaagttagagccacaattgctaacgaaaattaac 
tggaaagtgtttattacaccagttattttaacacttgtattatcgtttggtttatctgca 
tttgaaacattgtattcactatacacagctgacaaggtaaattattcacctaaagatatt 
tcgattgctattacgggtggcggtatatttggggcacttttccaaatctatttcttcgat 
aaatttatgaagtatttctcagagttaacatttatagcttggtcattattatattcagtt 
gttgtcttaatattattagtttttgctaatgactattggtcaataatgttaatcagtttt 
gttgtcttcataggttttgatatgatacgaccagccattacaaattatttttctaatatt 
gctggagaaaggcaaggctttgcaggcggattgaactcgacattcactagtatgggtaat 

atggctataggtgtttcattagcaggtgttgttattgttttaattgaaaagcaacataga 

gcaaaattgaaagaacaaaatatg 


298. 


atgctattttatttatttcattttacaatcagctttatatcaacagtacttttctctatc 
attttcaatgcacccaaacgcctcttagtagcatgtggatttgtgggtgccattgcatgg 
acgatttaccaattaacggtagatttagagtttggaaaagttggcgcttcatt'tttggga 
agcttaattttaggcttaatgagtcatactatgagtcgcagatataaacgaccggtaatt 
atattcatagtgccaggcattataccattagtacctggtggtgcagcttatcaagcgact 
cgttttttagtatcaaatgattatacaagtgctgtaaatacatttttagaagttacactg 
atttcaggtgcgattgctttcggtatattagtttctgaaattctatattacctatacaca 
cgtatcaaacaactgtatggtaaaatcaaaggtaagacatakaaaaaatcttacaacatg 
aataatagagtt 
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299. 


atgataaatgcagtagtaatagcagtaattttaatgattatgctatgtttatgtcgatta 
aacgtagttataagcttatttatcagtgcgctagttggtggcttaatttcaggcatgagc 
attgaaaaagttataaatgtatttgggaaaaatata^cgatggtgctgaggtagcatta 
agctatgctttattaggtggatttgcagcattaatttcatacagtggtatcacagactat 
ttagtaggaaaaattakaaatgcaattcacgctgaaaatagtcgatggtcaagagttaaa 
gtcaaagtgacaataatcattgcattattagctatgagtatcatgagtcaaaacttaatt 
cctgtacatattgcattcattccaattgtcatcccaccattgttaagtctgtttaatgac 
ttaaaaatagatagacgtttaatcggtttgattatcggttttggttcatgtttcccgtat 
gCgttaCtaccatatggattcggtcaaattttccagcaaattattcaaagtggctttgca 

gggfcatattgttggcttacttatcggtttatatgtatatcgtaaaccacgtgaatatgaa 

acacgtaaaatttcagatagtgacaatgttacagagthaaaaccatatatcttaatagta 

acaattgtagcaatactagctacatttttagtacaaacatttacagattcaatgattttt 

ggtgcactggcaggggtactcgtatcctttatttcacgtgcatataattggtatgaatta 

gatgctaagtttgttgaaggtattaaaattatggcttatattggtgtagttattttaaca 

gcaaatggatttgctggtgtaatgaatgctactggtgatatagatgaattagttaaaact 

ttaacaagtattactggtgataataaattatttagcattatcatgatgtatgtgataggt 

ttaattgtcactttaggtattggatcatcatttgcaacaattcctat catcgcatcatta . 

ttcattccttttggagcgtcaattggactagatacaatggcattaatcgcattgattgga 

acagcgagtgcattaggtgactcaggttcgcctgcaagtgattcaacattaggaccaact 

gcgggattaaatgttgatggccaacatgatcatatacgtgatacatgtgtaccaaacttc 

ttgttttataatattcctttaatgattttcggtactattgctgctatggtacta 


300. 


atgaatcataatgttattatcgttattgcattaatcatagttgtcatttctatgttagct 
atgctcattcgcgttgtgctaggcccatcacttgccgatcgtgttgtcgcattagatgcg 
attggtcttcaattaatggcagttatagcattattcagtattttattaaatattaaatac 
atgattgtcgttattatgatgattggtatattagcttttttaggtactgcagtatcctct 
aaatttatggacaaaggtaaggtgattgaacatgatcaaaatcatactgat 


301. 


gtgaataggaatatcgttaaactagttgtgttcatgctaattttagttgtagcagtagcg 
ggttgtggtcaaaaagatactgaagagaaaactgaaatgacgacaataaaagatgaatta 
ggaactgaaaaaattaagaaaaatcctaaacgtgttgttgtattagaatatagttttgct 

aatataacaaagtcagtaagagataagattggggcatatgaatcggttggatctagaccg 
caaccgaatatggaagtgataagtaaattaaaaccggatttgatcattgcagatgttagc 
agacataagaaaatcaaatcagaattgagcaaaattgctccgacaatcatgttagttagc 
ggtacgggagattataatgcaaatattgaagcatttaaaacagtcgctaaagcagtaggc 
aaagagaaagaaggcgagaagcgtctggaaaagcatgatoaaatattagcggagattaga 
aagaaaattgaacagagcacgttaaaatctgcatttgcattcggtatctcaagagcaggt 
atgtttattaataatgaagatacatbtatgggacaattcttaattaaaatgggtattcaa 
cc tgaagtcacaaaagacaaaactacgcatgttggtgaacgcaagggtggtccttatata 
tatttaaataatgaagaacttgccaatatcaatccaaaagttatgattttagccactgac 
ggaaaaacggacaaaaatagaacgaaattcattgatcctgcagtttggaaatcattaaaa 
gctgtgaaagataacaaagtttatgacgttgaccgaaataagtggttgaaatcaaggggg 
at: tatcgcaag tgaaag tatggcagaagatttagaaaaaattgcagaaaaagcaaaa 


302. 


atgactggagaacaatttactcaaattaaacgtccagtaagtagattaactgaaaaagtt 
ctaggttggttatgttgggtgatgttattagtgcttactgtcattacgatgtttatagca 
cttgtttcattcagtaataacacatcgattgctaatcttgaaaatacattaaacaataat 
gcatutatccagcaattattagctggaaatggctataatacaacacaatttgtaatatgg 

L. L-d^dcicicic^y cciuciugyy C- uaccoiccy uc uacccca uuy cccy uc cy u uya cuucai-cc. 

ttagctctcatatctatgaatataagaatcttgtcaggtttcttattcttaatatcagca 
attgtaacgattcctttagttttacttatcgttactttaatcattccgatattattcttt 
attattgcgatgatgctatttataagaaaagataaagttgaaatggttgcgccacaatat 
tatgaagagtataacggaccgatttatgattatcgtgaacctgtgtatgagcgcccccaa 
ccgaaagatgattattatgatgtgcctaaatatgaaaaagaattggataaatcaaatact 
gtatatgatcaagaacaggaaagagataaatatgatcaatttcctaaacgtgcagttgaa 
agtgaatataatcatgatgagcgcactgaggaagaaccatcagtattatccagacaggct 
aaatacaaacaaaaaagtactgaagaactaggtattgaagatgatggttattatgcagaa 
cctgaagttgatccaaaagaattgaaagcacaacaaaagcgagaaaaagctgaaattaaa 
gctaagaaaaaagaaaaacgtaaagcttataaccaacgaatgaaagaacgtaggaaaaat 
c aac c t agcgcag t tagt caacg t c ga a t ga at 1 1 tgaagagcgac gt caaa 1 1 1 ac aac 
aatgatatttctgaagaacgcaattcaagtgaagttaaggacaaaaaagagcaagaa 


303. 


gbggaaaatacaattaatgaaagtgaaaagaaaaaacgatttaaattaaaaatgccaggt 
gcatttatgatbttabtcabbttaacggttgttgcagbtatagcaacatgggttattcct 
gctggtgcatabtctaaacttbcttacgaaccttcatcccaagaacbaaagatagbtaac 
cctcataaccaagtgaaaaaggttccgggbacgcaacaggaactagacaaaatgggggtt 
aaaattaagattgaacaatttaaatcaggbgcaabtaabaagccggbatcaattccgaat 
acttabgaaagattaaagcaacatccagctggaccagaacaaataacaagbagcabggtt 
gaaggtacgabagaagcggtcgatatcatggbabtcatbcttgtactagggggacttatb 
ggcgtagttcaagccagtggttctbtbgaatcgggattgttagcbbbaacgaagaaaaca 
aaagggcatgaabttatgctaattgtgtbtgtatcaatactaatgabbatcggcgggaca 
ttacgbggtabtgaagaagaagctgtagcabttbabccgattttagtcccbatatttata 
gcgtbaggatacgattcbatcgtttcagbtggtgccabattccbtgccagctcbgbcggb 
agtacabbttcaacbatbaacccgtbctcggttgbaatbgcctctaabgccgctggbaca 
acbtttacggatggcbtgbattggagaataggtgcbbgbabbgtcggbgcgatttttgtt 
atbagttatttabattggtactgtaaaaaaattaaaaacgatcctaaagcgtcatabCct 
tabgaagacaaagatgctttbgaacagcaabggbctgtattaaaagabgacgatagbgcc 
cabtttactttgcgtaagaagataatccbtacabbatttgtactaccatttccaabtabg 
gtabggggagbbabgacgcaaggtCggtggbbcccagbtabggctbcagcatbbtbaata 
bttacaabtataabaatgtttabtgcbgggacaggbaaabctggattgggagaaaaagga 
actgcagatgcatbtgbcaatggtgcatcaagbttagbaggtgbatctbtaattabbggt 
btagctcgaggtabtaattCagtgbtgaatgaaggtabgatttcagatacaabcttacac 
tbbtcatcatcbttagttcaacatatgagtggaccattatttatcatcgtattactaCtt 
abtbbcbtctgtbbaggbtbtatcgtgccatcabcttctggcttagcggtabbatcaabg 
cctabcbttgcaccactagctgatacagbaggtataccaagattcgtcatcgbtacgaca 
tatcaatttggtcaatatgcgatgttattcbtagcgccgacbggacttgttatggccaca 
ctacaaabgbtaaacatgcgabattcacatbggbbccgatbbgbatggccggtagttgct 
ttbgbabbgatttbcggbggcggagbacbaabtacgcaagbacbaatttabbca 
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304. 


abgagcttttttaaacgcttaaaagataagtttgcaacaaataaagaaaatgaagaagtt 
aaatccttaacagaagaacaaggtcaagacaaattagaagatacacattctgaaggttca 
acgcaggacgcaaatgatttagcagaaaatgctgaagtgaaaaagaagccacgcaagttg 
agtgaagcggattttgatgacgatggcttaatatcaattgaagattttgaagaaattgaa 
gctcaaaaaatgggtgcbaaatttaaagcaggactcgaaaaatctcgtcaaaatttccaa 
gaacaa t taaa baa 1 1 tga tagcgaga ta teg taaag t aga tgaagac 1 1 1 1 1 tgaagc t 
ttagaagaaatgttaatcactgcagacgtcggttttaatacagtgatgacgttaactgaa 
gaattacgtatggaagcacaacgacgtaatattcaagatactgaagatttgcgtgaagtc 
attgttgaaaaaatcgtagagatttaccatcaagaagatgataattcagaagctatgaac 
ttagaagatggtcgtttaaatgtcattttaatggttggtgtgaabggtgttggtaaaaca 
acaacaattggaaaattagcttaccgatataaaatggaaggtaaaaaagtaatgttagct 
gcgggcgatacttttagagcgggtgctattgatcaattgaaagtttggggcgaacgtgtt 
ggtgtagacgtaattagccaaagtgaaggttctgatccagctgctgttatgtatgatgcg 
attaatgccgctaaaaacaaaggtgttgatattttaatctgtgataccgctggacgttta 
caaaataaaacaaatctaatgcaagaattagaaaaagttaagcgtgtaattaatcgagca 
gtgccagatgcgcctcatgaagcattactatgtttagatgctacaactggtcagaatgcg 
ttgtcacaagctagaaactttaaagaagtaacaaatgttacaggtattgtattaacgaaa 
ttagatggtacagccaaaggtggtatcgtattagccattcgtaatgaattgcacatccca 
gttaaatatgtaggtttaggtgagcaattagatgacttacaaccatttaaccctgaaagt 
tatgtctacggcttattcgctgatatgattgaacaaaatgaagaaataacaacagttgaa 
aatgatcaaattgtaacagaagaaaaggacgataatcatgggtcaaaa 


305. 


gtgttaaaaaagtggctaaattcaaacgtcaaacaattctttgttataactttcattagt 
gtaatattaacgcttattttattttctactcatatctatgattatattgtgaatggtact 
gtttttagcggggctggagatggattccgtcaaatgatgccatttcaaatgtatttgtat 
gaacatctacgtagtttttctagtttatatgatgcatcgtttggattaggtggcgattat 
atgaaaggactatcatattattattcgctgtcacctttaatgtggctaaattttctattc 
attaaaataggagaaacggttggtatatttaatccgacgacaatacatttttggccgaca 
aaccaacttattatggctatgatacgagctatcataacatttgtcgtgaccttctactta 
tttaaaatattacactttaaacgctcagcaaatatgatcgctacgattttatacggcatg 
tcaactgtcgttatatactttaattttacttggtcattttatggaaatttattatattta 
ttgccattatcgattcttggtttggaaagatattttcaacaacgcaaaatcggtattttc 
attgttgcgatagccttaacactatttagcaatttttatttcagttattatcaagctatt 
attataggttgctactatttatatcgactcattttcacttacaaatatgacattgtctct 
agaacacaaaaattaatttgcgtcatatctgctacagttttgagtgtgttatcaagtgta 
tttggtttattcactggcatttctgcgtttttggaaaatgacagaaagcaaaatcccaat 
gttgatataccgtttttgacaccacttgattatcatbattttttctttagcgatggattt 
tatattacgatttcaattcttactatcgttgcattattgtcattcaaactgtatcgtttt 
tacttttatagacttttcgcaatagtaacatggatattatttataggttcattatcacag 
tatttcgacagtgcttttaatggtttttcatttccagaaaggcgttgggtgtatatctta 
gcactatcatcaagtgctctttgcggattgtttattcaacatttatcaacattaaatatg 
aaatattatttaatcagaacaatacccgtatgcatcatcgcaatactttatgtattacta 
tcaccgacacacccacttgcacttatagtaggtattatcctgctaatagtgcttgccgtt 
attttaaaatttagtttatggcgttataaaaaattaaccgttgcaatattagtattaatc 
gttatgattcaacaaatcgtcattttagataacaacaaaaacatggcaatcaaaccttat 
caacaatcattatcaacgttgaaacaacatgattaccatagtaactatgtaaaccagctt 
ataaaaaagataaatcaaaatgcaacaggctcatttaatcgcattgattatatgtcagac 
tatgcattaaattcaccatttatatatcattataatggcatttcattatattctagtatt 
tttaatggagacattttaaaatattatgacaagacactccaaattaatatgccaatcgat 
aaaaacagcacttatagattacttggcaatcgtcaaaatttactatcactttggaatgtt 
aatgatcgaattagagtgaatcatgatgacaacttaccatatggatttaaaattaagtct 
gaacacaaagacaataaagttcgttggattcattctaaaaataccatccattatccaagt 
gcacatattacaaataaggtcttttccaataaagaattaaaatctccattagataaagaa 
caagcaatgttgcaagggattgtttctaacaatattaaagatgttaatacacatcttaaa 
gccaataaaaatttactatcagattcaacaattaaattaaatagtgcagcctggcaatct 
cctacaaaacatttattacaagttaaacaaaataatggtggtctaactgtacagttgcca 
aaatcagtttctaatcaatttaaagatttgtattttgaaatggatttagaattactttcg 
ccggataaagctcatgatgttaaagtgaatgaatatacacaagaaagaaataaactcact 
tataaatatcgacgcgttgtaacacccgtaacgatacgcattaaagctccagatagaatt 
agatcatcattgcctaaaggtaagtatcgagtaaatttaaaagggatatacggcgaagat 
tataccacgcttaaagacgcttcaaattcattagaagctgtcaaagttagtaagacaaag 
catggttatactattactaaaaataaaaattcatctgggtatattgbtttgccaacagca 
tataatcaaggtatgaaagcgacatcaggtgatcaaagtcttaaagttgaacaagtaaat 
ggtgttatgaccggcattaaagcacctaaaaatataacaaagattcaattgagctatacc 
ccaccatactattatttacttataacaattactatatttggcattatatgtagtattatt 
ttcacgagatgggcaagacaaaaa 
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306. 


gtgcgtcaattggcacaagcaaaaaagaaatcgacagctaagaaaaaaacaacatcaaaa 
aaaagaacaaattcgaggaaaaagaagaatgataatccgatacgttatgtcatagctatt 
ttagtagtcgtattaatggtgttgggtgttttccaattaggaataataggtcgtctaatt 
gacagcttctttaattatttatttgggtacagtagatatttaacatatattttagtactc 
ttagcaactggtbttattacatacfcctaaacgtattcctaaaactagacgaacggctggt 
tcgattgtattgcaaattgcattgctatttgtatcacagttagtttttcattttaatagt 
ggtatcaaagctgaaagagaacctgtactctcttatgtgtatcagtcataccaacacagt 
catttcccaaattttggtggcggtgtattaggcttttatttattagagttaagcgtacct 
ttaatttcattatttggtgtatgtathattactattttattattatgctcaagtghtafct 
ttattaacaaaccatcaacatcgtgaagttgcaaaagttgcactggaaaatataaaagct 
tggtttggttcatttaatgaaaaaatgtcggaaagaaaccaagaaaaacaattgaagcgt 
gaagaaaaagcaagacttaaagaagaacaaaaggcacgtcaaaatgaacagccacaaata 
aaagatgtgagtgattttacggaagtgcctcaagaaagagatattccaatttatgggcat 
ac tgaaaa tgaaag taaaagccagag t caaccaag tcgaaaaaaacgag tg 1 1 tga tgca 
gagaatagttcgaataacatcgtaaatcatcatcaagcagatcagcaagaacaattaaca 
gaacaaactcataacagtgttgaaagtgaaaacactattgaagaagctggtgaagttacg 
aatgtatcgtatgttgttccaccgttaactttacttaatcaacctgcaaaacaaaaagca 
acatctaaagctgaagtgcaacgtaaaggacaagtactagagaatacattaaaagatttt 
ggggtaaatgcaaaagtgacacaaattaaaattggtcctgcagtaactcaatatgaaatt 
caaccagcfccaaggggttaaagtgagtaaaattgtaaacttgcataatgatattgcatta 
gctttagcagcaaaagatgttagaatcgaagcgccaatacctggtcgttctgcagtaggt 
attgaagtgccaaatgagaaaatttcattagtttcactaaaagaagttttagatgaaaaa 
ttcccgtctaataataaactagaagttggattaggaagagatatatcaggcgatccaatt 
actgttccactaaatgaaatgccacacttattggtggcaggatcgacgggtagtggtaaa 
tc tg 1 1 tg tataaa tgg tat ta ttacaag tat 1 1 ta 1 1 aaa t gc taagccgcatgaag 1 1 
aaacttatgttaatcgatccgaaaatggttgaactaaatgtttataacggaattccacac 
ttattaattccggttgttacaaatcctcataaagctgctcaagctttagaaaaaattgta 
gctgagatggaaagacgttatgatttattccaacattcatcaactagaaacattaaaggt 
tataacgaattaatccgtaagcaaaatcaagaattagatgagaagcaaccagaattacct 
tatatcgttgttattgtagatgagcttgcagatttaatgatggtagctggtaaagaagtt 
gaaaatgcgattcaacgtattacacaaatggcacgtgcagcaggtatacatttaattgta 
gcgacacaaagaccttctgtggatgtaattacaggtatcattaaaaataatattccatct 
agaatagcttttgctgtgagttctcaaacagattcaagaactattattggtactggcggc 
gcagaaaagttacttggtaaaggtgacatgttatacgttggaaatggtgactcatcacaa 
acacgtattcaaggggcgtttttaagtgaccaagaggtgcaagatgttgtaaattatgta 
gtagaacaacaacaggcaaattatgtaaaagaaatggaaccagatgcaccagtggataaa 
tcggaaatgaaaagtgaagatgctttatatgatgaagcgtatttgtttgttgttgaacaa 
caaaaggcaagtacatcattgttacaacgccaatttagaattggttataatagagcatct 
aggttgatggatgatttagaacgcaatcaggtaatcggtccacaaaaaggaagcaagcct 
agacaagttttaatagatcttaataatgacgaggtg 


307. 


atggctgaaaaattacaaagggaactgagcaatcgccacatacaattaattgcaattggc 
ggtgcaattggtacaggcttattcttaggtgctggtcaaacgattgcattaaccggccct 
tcaattctattaacatacatcattataggatttatgttatttatgtttatgcgaggttta 
ggagaaatcattatacagaatactgaatttaaatctttcgcagatgtaaccaatacatat 
attgggccttttgcaggatttgttaccggatggacatactggttctgttggattattaca 
ggtatggctgaagtaacggctgtggcaaaatatgttagcttttggttcccagaaattcca 
aactggataagtgcactattttgtgtactgttattaatgtcattcaacctacttagcgca 
agact 1 1 tcggagaa 1 1 agaa t tt tgg t tc tc ta tea t taaaa tagcgacaa t tat tgg t 
ttaatagtagttggtttcgtcatgattctatttgcatttaaaactcaattcgggcatgcc 
agtttcacaaatctatatgaacacggcatattcgctaaaggtgcttctggattctttatg 
tctttccaaatggcactattctcatttgtaggaattgaaatgattggtgttacagctggg 
gaaacaaaagatccagttaaaacaattccaaaagcaattaacagtgtacccattagaatt 
ttaatattttacgttggggcgttagcggttatcatgtctattatcccttggcagcaagtt 
gatcctgataacagtccattcgtaaaattattcgcattgatcggaattccgtttgctgcg 
ggc t tga t taa t tttgtagtattaaccgctgctgcttcatcatg t aacag tggt a tat tc 
tcaaatagccgtatgcttttcggtttatcaagtcaacaacaagcacctccgaacttttct 
aagacgaataaatatggcgttccacatgttgcaatctttgcttcatcagcattattactt 
gtggcagcattactaaactatattttcccagatgcgacaaaagtatttacgtatgtgact 
accatctctacagtgttatttttagttgtatggggtctgattatcattgcatatatcaat 
ta tagtcg taaaaacccaga tc tacataaaaa tgc t acg tac aaac t a t taggtggcaaa 
tatatgggctacttaatatttgtattcttcatttttgtgttcgggttattatttattaat 
gttgatacaagacgtgcaatttattttattccgatttggtttatackbttagcatttatg 
tac t taagatataaacgtatcgctgctaaatcaaataaa 
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atgaatttgttaaagaaaaataaatatagfcattaggaagtataaagtaggcatattctct 
actttaatcggaacagttttattactttcaaacccaaatggtgcacaagccttaactacg 
gataataatgtacaaagcgatactaatcaagcaacacctgtaaattcacaagataaagat 
gttgctaataatagaggtttagcaaatagtgcgcagaatacacctaatcaatctgcaaca 
accaatcaagcaacgaatcaagcattggttaatcataataatggtagtatagtaaatcaa 
gctacgccaacatcagtgcaatcaagtacgccttcagcacaaaacaataatcatacagat 
ggcaatacaacagcaactgagacagtgtcaaacgctaataataatgatgtagtgtcgaat 
aataccgcattaaatgtaccaactaaaacaaatgaaaatggttcaggaggacatctaact 
t taaaggaaa 1 1 caagaagatg t teg tea 1 1 c t tcaaa taaaccagagc tag t tgcaa t h 
gctgaaccagcatctaatagaccgaaaaagagaagtagacgtgcggcaccggcagatcct 
aatgcaactccagcagatccagcggctgcagcggtaggaaacggtggtgaaccagttgca 
attacagcgccatatacgccaacaactgatcctaatgccaataatgcaggacaaaatgca 
cctaacgaagtgctgtcatttgatgacaatggtattagaccaagtaccaaccgttctgtg 
ccaacagtaaacgttgttaataacttgccgggcttcacactaatcaatggtggcaaagta 
gggg tgt t tag tcatgcaatggtaagaacgagcatgtttgattcaggagataa taagaac 
tatcaagcacaaggaaatgtaattgcattaggtcgtatacatggaactgatacgaatgac 
catggcgattttaatggtatcgagaaagcattaacagtaaatccgaattctgaattaatc 
tttgaatttaatacaatgactactaaaaacggtcaaggcgcaacaaatgttattatcaaa 
aatgctgatactaatgatacgattgctgaaaagactgttgaaggcggtccaactttgcgt 
ttatttaaagtacctgataatgtgagaaatctcaaaattcaatttgtacctaaaaatgac 
gcaataacagatgcgcgtggcatttatcaactaaaagatggttacaaatactatagcttt 
gttgactctatcggacttcattctgggtcacatgtttttgttgaaagacgaacaatggat 
ccaacagcaacaaataataaagagtttactgtaacaacatcattaaagaataatggtaat 
tcfcggtgcttctctagatacaaatgactttgtatatcaagttcaattacctgaaggtgtt 
gaatatgtgaacaattcattgactaaagattttccaagtaacaattcaggcgttgatgtt 
aatgatatgaatgttacatatgatgcagcaaatcgtgtgataacaattaaaagtactgga 
ggaggtacagcaaactctccggcacgacttatgcctgataaaatactcgatttaagatat 
aaattacgtgtaaataatgtgccgacaccaagaacagtaacatttaacgagacattaacg 
tataaaacatatacacaagatttcattaattcagctgcagaaagtcatactgtaagtaca 
aatccatatactatcgatatcatcatgaataaagatgcattacaagccgaagttgacaga 
cgtattcaacaagctgattatacatttgcgtcattagatatctttaatggtctgaaacga 
cgcgcacaaacgattttagatgaaaatcgtaacaatgtaccattaaataaaagagtttct 
caagcatatattgattcattaactaatcaaatgcaacatacgttaattcgaagtgttgat 
gc tga aaa t gcag t taa taaaaaag ttgaccaaa tggaagatt tagt taatcaaaatga t 
gaattgacagatgaagaaaaacaagcagcaatacaagttatcgaggaacataaaaatgaa 
ataattggtaatattggtgaccaaacgactgatgatggcgttactagaatcaaagatcaa 
ggtatacagaccttaagtggggatactgcaacaccggttgttaaaccaaatgctaaaaaa 
gcaatacgtgataaagcaacgaaacaaagggaaattatcaatgcaacaccagatgttact 
gaagacgagattcaagatgcactaaatcaattagctacggatgaaacagatgctattgat 
aa t g 1 1 acga a tgc t ac t acaaat gc t gacg t tgaaacagc taaaaat aa tggca t c aa t 
actattggagcagttgttcctcaagtaactcataaaaaagctgcaagagatgcaattaac 
caagcaacagcaacgaaaagacaacaaataaatagtaatagagaagcaactcaggaagag 
aaaaatgcagcattgaacgaattaactcaagcaaccaaccatgctttagaacaaatcaat 
caagcaacaacaaatgctgatgttgataacgccaaaggagatggtctaaatgccattaat 
ccaattgctcctgtaactgttgttaagcaagctgcaagggatgccgtatcacatgatgca 
caacaacatatcgcagagatca£itgctaatcctgatgcgactcaagaagaaagac€iagca 
gcaattgacaaagtgaatgctgctgtaactgcagcaaacacaaacattttaaacgctaat 
accaatgctgatgttgaacaagtaaagacaaatgcgattcaaggaatacaagcaattaca 
ccagctacaaaagtaaaaacagatgcaaaaaatgccatcgataaaagtgcggaaacgcaa 
ca taa t acga tat ttaataataatgatgcgacgctcgaagaacaacaagcagcacaacaa 
t tac t tgatcaagc tgtagccacagcgaagcaaaatat taatgcagcagatacgaatcaa 
gaagttgcacaagcaaaagatcagggcacacaaaatatagtagtgattcaaccggcaaca 
caagt taaaacggatactcgcaatgttgtaaatgataaagcgcgagaggcgataacaaat • 
atcaatgctacaactggcgcgactcgagaagagaaacaagaagcgataaatcgtgtcaat 
acacttaaaaatagagcattaactgatattggtgtgacgtctactactgcgatggtcaat 
agtattagagacgatgcagtcaatcaaatcggcgcagttcaaccgcatgtaacgaagaaa 
caaactgctacaggtgtattaaatgatttagcaactgctaaaaagcaagaaattaatcaa 
aacacaaatgcaacaactgaagaaaagcaagtggctttaaatcaagtggatcaagagtta 
gcaacggcaattaataatataaatcaagctgatacaaatgcggaagtagatcaagcgcaa 
caattaggtacaaaagcaattaatgcgattcagccaaatattgttaaaaaacctgcagca 
ttagcacaaatcaatcagcattataatgctaaattagctgaaatcaatgctacaccagat 
gcaacgaatgatgagaaaaatgctgcgatcaatactttaaatcaagacagacaacaagct 
attgaaagtattaaacaagctaacacaaatgcagaagtagaccaagctgcgacagtagca 
gagaa taatatcga tgctgttcaagttgatgtagtaaaaaaacaagcagcgcgagataaa 
atcactgctgaagtggcgaagcgtattgaagcggttaaacaaacacctaatgcaactgac 
gaagaaaagcaggctgctgttaatcaaatcaatcaacttaaagatcaagcaattaatcaa 
attaatcaaaaccaaacaaatgatcaggtagacacaactacaaatcaagcggtaaatgct 
atagataatgttgaagctgaagtagtaattaaaccaaaggcaattgcagatattgaaaaa 
gctgttaaagaaaagcaacagcaaattgataatagtctcgattcaacagataatgagaaa 
gaagttgcttcacaagcattagctaaagaaaaagaaaaagcacttgcagctattgaccaa 
gctcaaacgaatagtcaggtgaatcaagcagcaacaaatggtgtatcagcgattaaaatt 
attcaacctgaaacaaaagttaaaccagctgcacgtgaaaaaatcaatcaaaaagcgaat 
gaattacgtgctaagattaatcaggataaagaagcaacagcagaagaaagacaagtagca 
ctagataaaatcaatgaatttgtaaatcaagccatgacagatattacgaataatagaaca 
aatcaacaagttgatgatacaacaagtcaagcgcttgatagcattgctttagtgacgcct 
gaccatattgttagagcagctgctagagatgcagttaagcaacaatatgaagctaaaaag 
cgcgaaattgagcaagcggaacatgcgactgatgaagaaaaacaagttgctttaaatcaa 
ttagcgaataatgaaaaacgtgcattacaaaacatcgatcaagcaatagcgaataatgat 
g tgaaacg tg t tgaaacaaa tggcat tgc tacac t aaaagg tg tacaacc tc a tat tg ta 
attaagcctgaagcacaacaagcaataaaagcaagtgcagaaaatcaagtagaatcaata 
aaagatacaccacatgcaacagttgatgaattagatgaagcgaatcaattaattagcgac 
acactcaaacaagcgcaacaagaaatagaaaatacaaatcaagatgctgctgttaccgat 
gttagaaatcaaacaatcaaggcaatagagcaaataaaacctaaagtaagacgtaaacga 
gctgcgcttgatagcattgaagaaaataataaaaatcaactcgatgcaatccgaaatacg 
ttggatactac tcaagatgaaagagatgttgctattgatactttaaataaaattgtaaat 
acaa t taaaa a tgac a t tgcacaaaacaaaacgaa tgcagaag tgga tcgaac tgagac t 
gatggcaacgacaacatcaaagtgattttacctaaagttcaagttaaaccagcagcgcgt 
caatctgttggtgtaaaagccgaagctcaaaatgcactaatcgatcaaagcgatttatca 
actgaagaagaaagactagctgctciaacatttagtagaacaagcacttaatcaggetatt 
gatcagatcaatcatgcagataagactgcccaagttaatcaagatagtataaatgctcaa 
aatattatttcaaaaattaaaccagcgacaacagttaaagcaacagcattacaacaaatt 
caaaatatcgctacaaa taaaa t taa tt taa ttaaagcaaataacgaagcgacagatgaa 
gaacaaaatatbgcaatagcacaagttgaaaaagagttaattaaagctaaacaacaaatt 
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gc tag tgcag tgac taa tgcaga tg tggca t a 1 1 ta t tgca tga tgagaaaaacgaaat t 
cgtgaaatcgaacctgttattaacagaaaggcgtctgctcgagaacaafctgacaacatta 
ttcaacgataaaaaacaagcaattgaagcgaatattcaagcaacggtagaagaaagaaat 
agtatattagcacagttacaaaatatctatgacactgctattggacaaattgatcaagat 
cgtagcaatgcacaagttgataaaacagcatcattaaatccacaaacaatacatgattta 
gatgtacatcctattaaaaagccagatgctgaaaaaacgattaatgatgatcttgcacgc 
gtcactgctttagtgcaaaattatcgaaaagtaagtaatcgtaataaggctgatgcatta 
aaagc tataac tgc t ttaaaa t tacaaatgga tgaagaa t taaaaacagcacgcac taat 
gctgatgttgatgcagttttaaaacgatttaatgttgcattaagcgatatagaagcagta 
attactgaaaaagaaaatagcttactgcgaattgataacattgctcaacaaacatacgcg 
aaattcaaagcgatcgcaacaccagaacaattagctaaagtaaaagtattaattgatcaa 
tatgt tgcaga tggcaatagaatgattgatgaagatgcgacattaaatgacatcaaacaa 
cacacgcaattcattgttgatgaaattttagcaattaaattaccagctgaagcgacgaaa 
gtatcaccaaaagaaattcagccagctccaaaagtttgtacgcctattaaaaaagaagag 
acacatgaatcgcgcaaagttgaaaaagaacttccaaatacaggttctgaaggaatggat 
ttaccattgaaagaatttgcactgattacaggtgcggctttgttagctagaagacgtact 
aaaaacgaaaaagaatca 
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309. 


atgagtgttgaaatagaatcaattgaacatgaactagaagaatcaattgcatcattgcga 
caagcaggcgtaagaattacacctcaaagacaagcaatattacgttatttaatttcttca 
catactcatccaacagctgatgaaatttatcaagcactttcacctgattttccaaatata 
agtgttgcgacaatatataataacttaagagtgtttaaagatattggaattgtaaaagaa 
ttaacatatggagactcatcaagtcgattcgactttaatacacataatcattatcatatt 
atatgtgaacaatgtggtaagattgttgattttcaatatccacagttaaatgaaattgaa 
agattagctcagcatatgactgactttgacgtaacacatcatcgaatggaaatttatgga 
gttcgtaaagaatgccaagataaa 


310. 


atgagtgaaaaacaacaaattctcgattatatagaaacaaataaatatagttatatcgaa 
atcagtcatagaattcatgaacgtcctgaacttggtaatgaagaaatatttgcgtctcga 
actttaatagatcgtttgaaagagcatgattttgaaattgaaaccgagattgctgggcat 
gcaactgggtttatagcgacatatgattcaggacttgacgggccagctataggtttttta 
gcagaa t acga tgc 1 1 tgc c agga 1 1 ggg tea tgc t tg tggt c a taa ta tc a t tggaac t 
gcaagtgttcttggtgcaattggtttgaagcaagtgattgaccaaattggtggtaaagta 
gtcgttcttggatgtccagctgaagaaggtggggaaaatggtagcgc taaagc ttcttat 
gtcaaggctggtgtgattgatcaaatagacattgccttaatgattcatccgggaaatgaa 
acttataaaacgattgatactttggcagtggatgttttagatgttaaattttacggaaaa 
agtgctcatgcctctgaaaatgcagatgaagcgttaaatgcattagacgctatgattagt 
tattttaatggtgtagcacaactacgacaacatattaaaaaagatcaacgtgtgcatggt 
gtgattttagatggcgggaaagcagctaatattattccagactatacacatgctcgtttt 
tatactagagcaatgacgcgtaaagaattggatatattaacagaaaaagtaaatcaaatc 
gcacgtggagctgcgatacagactggttgtgattatgaatttggtcgaattcaaaacggt 
gtgaatgaattcattaaaacgccgaaattagatgatttatttgctaaatatgctgaagaa 
gttggtgaagcagttattgatgatgattttggttatggctctacggatacagggaacgta 
agtcatgttgtgccaacaatacatcctcatattaaaataggatcacgtaatttagtagga 
catacgcatagatttagagaagcggctgcgagtgtacatggtgatgaagcattaattaaa 
ggcgctaaaataatggcgttgatggggttagagttaattacaaatcaagacgtttatcaa 
gacattattgaagagcatgcgcatttgaaagggaatgggaag 


311. 


atgactacgaccttcattattagctacattattttagcgctcattattgttggggttatc 
aatttatttttaataagatcaagaaaaaaaggcaaacgccaacaaaaggaacaacaattt 
acgacacgtcaatcaaatcaatctaaatttaaagctagtgatttagacaaaacaactgat 
caatcgacacaacgtatgacgcatgaagagttgcgtgttgacaatcaagatgatcatagc 
caagttagtctaaatggttacacaaaggggtctgagaaagatcaagaagcattcactaat 
aataaggatgaggaagcagttgctgctaaaaatcctgaatcagaagaatataaagtgaat 
gaaaaaataaaaaaagaacataaaaactttatttttggtgaaggtgtttcacgcggtaaa 
atattagcggcattattattcggtatgtttattgcgattttaaaccaaacattattaaat 
gttgctttaccaaaaattaatacggaatttaatatttctgcgtcaacagggcaatggttg 
atgacgggattcatgttagtaaacggtattttaataccaattacggcgtatctatttaat 
aaatattcatatcgaaaattatttttagttgcgttagtactctttacaattggttcatta 
atctgtgcgatttcaatgaatttcccaatcatgatggttggacgtgtattacaagccatt 
ggtgcaggtgtactaatgccattaggttcaattgttattattacaatttatccacctgaa 
aaacgtggtgctgccatgggtacaatgggtatcgcaatgattttagcacctgcaattggt 
ccaacattatcaggttatattgtacaaaattaccattggaatgtgatgttttacggtatg 
ttcattatcgggattatcgctattttaattggttttgtatggtttaagttatatcaatat 
acaacaaaccc taaagc tgata tcccaggtatcatttt tagtacga t tggt tt tggtgc t 
ttgttatatggtttctcagaagctggcaacaaaggttggggttcagtagagatagaaaca 
atgtttgcgattggtattatctttattattctattcgttattagagaattaagaatgaaa 
tcaccaatgttgaatttagaagtattgaaattcccaacatttacattaacaacaattatt 
aatatggttgtaatgttaagtttatatggtggtatgattttattaccgatttatttacaa 
aatttacgcggattctcagcattagattccggattgttattattacctggttctctaatt 
atgggtctactaggaccatttgcaggtaaattgttagatactattggtttaaaaccatta 
gctatctttggtattgctgtaatgacttatgcaacatgggaattaactaaattaaatatg 
gatacaccatatatgacaatcatgggtatctatgtacttcgttcatttggtatggcattt 
ataatgatgccaatggtaactgcagctattaatgcgttaccgggacgacttgcctctcat 
ggtaatgctttcttaaatacgatgcgtcaattagcaggctctataggtacagcaatctta 
gttactgtaatgacaacacaaactacacaacacttatcagcttttggggaagagttagat 
aaaacgaatcctgttgtacaagatcatatgcgtgaattagcatcacaatatggcggacaa 
gaaggcgcaatgaaagtgttactacaatttgtaaataaactagcaacggttgaaggtatt 
aatgatgcatttatagttgcaacgatatttagcatcatcgccttaattttatgtttattt 
ttacaaagtaataaaaaagcaaaagctacagctcaaaagttagatgcagataatagtatc 
aatcatgaa 


312. 


atgattaaaaataaaatattaacagcaactttagcagttggtttaatagcccctttagcc 
aatccatttatagaaatttctaaagcagaaaataagacagaagatatcggccaaggtgca 
gaaatcatcaaaagaacacaagacattactagcaaacgattagctataactcaaaacatt 
caatttgattttgtaaaagataaiaaaatataacaaagatgccctagttgttaagatgcaa 
ggcttcattagctctagaacaacatattcagacttaaaaaaatatccatatattaaaaga 
atgatatggccatttcaatataatatcagtttgaaaacgaaagactctaatgttgattta 
attaattatcttcctaaaaataaaattgattcagcagatgttagtcagaaattaggctat 
aatatcggcggaaacttccaatcagcgccatcaatcggaggcagtggctcattcaactac 
tctaaaacaattagttataatcaaaaaaactatgttactgaagtagaaagtcagaactct 
aaaggtgttaaatggggagtgaaagcaaattcattcgttacaccgaatggtcaagtatct 
gcatacgatcaatacttatttgcacaagacccaactggtccagcagcacgagactatttc 
gtcccagataatcaactacctcctttaattcaaagtggctttaatccatcatttattaca 
acattgtcacacgaaagaggtaaaggtgataaaagcgagtttgaaatcacttacggcaga 
aacatggatgctacatatgcttacgtgacaagacatcgtttagccgttgatagaaaacat 
gatgcttttaaaaaccgaaacgttacagttaaatatgaagtgciactggaaaacacatgaa 
gtaaaaattaaaagcatcacacctaag 
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313. 


atgcaatcaacgaaaaccaaaacgaagcatttttcatttttattgctaattacgttaggc 
gtcatgaccgcttttggcccactaactatagatatgtacgtaccatcattacctaaagtg 
caaggtgattttggttctactacatcagaaattcaatfcaacattatcattcacaatgatt 
ggtcttgcactaggccaatttatctctggacctttatccgatgcttttggtcgcaaacgg 
attgctgtatccattttgatcattttcattttggtatcaggtttgtctatgtttgttgat 
caattgccattattcttaactttacgatttattcaaggtttaactggtggtggcgtcatc 
g tga t tgcaaaagcc tc tgc tggtga taaa 1 1 tagtggcaacgcactcgc taaat 1 1 1 1 a 
gcatctttaatggtagttaatggcatcatcactattcttgcaccattagccggtggatta 
gctttatccgtagcaacatggcgttctattttcacaattttaactattgtggcactcatc 
attttaattggcgtcgcttctcaattacctaaaacatctaaagatgaattaaagcaggtg 
aattttagtagcgtcattaaagattttggaagtcttttgaaaaaaccagcatttattatt 
ccaatgc tat tacaaggt t taac tta tg taa tgc tatt tag ttat tcatc tgcatcgcca 
tttattactcaaaaattgtataatatgacaccccaacaatttagtatcatgtttgctgtt 
aacggtgtaggtttaatcattgtcagtcaagtcgttgctttattagtagaaaaattacat 
cgccacatattattaatcattttaactattacacaagtggtaggtgttgctttaattatc 
ccgacacttacattccatttaccactttgggtcttactcatcgcattcttcttaaatgtg 
tg tec tg tgacgtcaat tggaccgc t tgg 1 1 1 cacaa tggc ta tggaagaacgaacagg t" 
ggcag tgg taacgc a tcaag 1 1 tac t tggc 1 1 a t tccaa 1 1 ta tc t tagg tggcgc tgt t 
gcaccattagttggcttaaaaggcgaatttaatacatcaccatatatgattattatcttc 
attacagccattctattagtcagtctacaaatcatttactttaaaatgattaaaaagcaa 
catgtcgca 


314. 


atgatgtatggatatccagagaaatggttggaaggtatgacaactggagaaggtatcgcg 
gcagaa t tacgc t taggca t tg t gaa t ggtc aca t age tgaagg t acg t tac tcac tgaa 
aatcaaatggcaaagcaatttaatgtgagtcgttcgccaattcgagatgcatttaaatta 
ttgcaacaaaatcaactcatccaattagaaagaatgggtgcacatgtgttgccgtttggg 
gaacaagaaaagaaagaaatgtatgatttgcgactgatgttagagtcatttgcattttca 
agagttaaaaatcaagagcgactacctatcgtaaaagaaatgaagaaacaacttgaaatg 
atgaaagtggcagtaaaatttgaggatgcagaatcafcttacgaagcatgactttgaattt 
catgaaacattaatcaaagcatctaatcatcaatatttaaactcattttggagtcattta 
aaaccagtaatgatggcactcgttttaacatccatgcgacaacgtatgcaacagaacccg 
caagattttgaacgcatacatcataatcatcaagtgtttattgatgcagtggaacaatac 
gacagtcaaattttgaaagaagcgtttcatttaaatttcgacgatgttggtaaagatatt 
gaagga tt t tggttgaat 


315. 


atgggaagttttttcaataaaatagcacgaaaagaggatccggctatctatcaaaataaa 
gatggtcatttaaagcgtacacttcgggtgcgtgatttcttagctttaggtgtaggaaca 
attgtatcgacatctatctttacgctacctggcattgttgctgcagaacatgcaggaccg 
gccgttgcgttatcattcttactcgctgctattgttgctggtttagttgcatttacttat 
gcagaaatggctgccgctatgccatttgcaggttcagcctattcttgggtcaatgtatta 
tttggtgaattttttggatgggttgccggttgggctctattagctgaatattttatcgcc 
gtagcctttgttgcatcaggattctcagcgaatttacgcggacttgtgaaaccaattggc 
atcgaattacctgcagcattatcaaatccatttggfeacaaatggcggttttatcgatatt 
attgctgctatcgttattttattaactgcattattactatcacgtggtatgtcggaagca 
gctcgtatggaaaatattttagttattttaaaagtattagctattattttatttgtcatc 
gtaggtttaacagcaataaatgttagtaactatgtgccatttattccagaacacaaagta 
actgctacaggtgactttggtggatggcaaggcatatatgctggtgtttcaatgattttc 
ttagcgtatatcggtttcgattctatcgcagcaaactcagcagaagcacttgatcctcaa 
aagacaatgcctagaggtattcttggttctttaagcgttgctatcgtattatttattgct 
gtagcacttgtgttagttggtatgttccattactcacaatacgcaaacaatgctgaacct 
gttggttgggctttacgtcaaagtggtcatggtgttgtagcagctattgttcaagctatc 
tctgttatcggtatgtttacagcattaattggtatgatgttagcaggctcacgtttactt 
tattcatttggacgtgacggcttattaccttcatggttaagccacttaaacgacaaacat 
ttacctaatcgcgcactagttatacttactattattggtgttttaattggttctatgttc 
ccattcgcatttttagcacaattaatttcagcaggtacacttgttgcatttatgttcgtt 
tcattagcaatgtatcgtttgagaaagcgtgaaggtaaagatctaccaattcctgcattt 
aaattacctttatatcctgtgttaccagcaattacatttgttttagtattgctagtattc 
tggggattaggattcgaagcgaaattatacactttaatttggtttattgttggtatcatc 
ctatatttaagttatggacttagacattctaagaaaaatgacgtagctgaataccaccca 
ccaaaa 


316. 


atgaatagtgataatatgtggttaacagtaatggggctcattattattatttcaattgta 
ggtttactcattgccaaaaagataaatccagttgtaggtatgacaatcataccttgctta 
ggggcaatgattttaggatatagtgtgacagatttggttggattttttgctaaagggtta 
gatcaagtcatcaacgttgttattatgtttatctttgccattattttctttggcatcatg 
aacgatagtggtttattcaagccgcttgtcaaacgcttaatattaatgacacgaggcaat 
gtcgtcattgtctgtgcaatgacagctttaattggcacaatagcccaattagatggggcc 
ggtgcggtaacatttttgctttc tat tec tgca t tat tacctttatataaagcgttaaat 
atgaataaatatttattgattttactattagcattaagcgcggcgattatgaacatggta 
ccttggggaggtccaatggc teg tgtagctgcagtgttaaaagccaaaagtgtcaa tgaa 
ttatggtatggattaatacctattcaaataataggtttcattcttgttatgttgtttgcg 
gtatatcttggatttaaagaacagaaacgtatcaaaaaagcaatagagagaaatgaatta 
ccgcaaacacaagatatagatgtacataaattagttgaagtatatgaacgagatcaagat 
gtaaggtttcctgtaaaaggacgtgcaagaacaaaatcatggataaaatgggtgaataca 
gctttaactttagctgttattctatcgatgttaataaatattgcgccacctgaatttgea 
ttcatgataggtgtttcgttggcacttgttattaattttaaatcagtggatgaacaaatg 
gaaegattaagagcgcatgcgcegaatgcattaatgatggctgcagtgattattgcagca 
ggtatgtttttaggtgtactaaatgaaaecggtatgcttaaagcgattgcgaccaattta 
a tcaaag tga t tec tgcagaag taggac ca t ac t tgca ta t ta t tg taggt t tac t tggc 
gtacca ttaga tt tac taac tagcacagacgc t tat tatt t tgc tg tgt taccgat tgtc 
gaacaaacagcagggcaatttggtgtaccgtctgtatcaacagcttattcaatggtcata 
gggaatattataggtacatttgtcagcccattttcaccagccttatggttggcaattggt 
ttagcagaggcaaacatgggcacgtatattaagtatgcattcttttggatttggggattc 
gctatcgttatgttagtaattgcaatgttgatgggcattgtgacgatt 
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317. 


atggaaaacacggttaaatatcgtaagtttatactccctatcgttgtaggcctccttatt 
tgggcacttacaccttttaaaccggatgctgtggatccaacagcatggtatatgttcgca 
atattcgtcgcgacaatcattgcttgtattacacaaccgatgccaattggggccgtctct 

ataattggatttacaatcatggtactcgttggcattgttgacatgaaaacggctgtcgct 
ggttttggtaataatagcatttggttaattgctatggcatttttcatttcgagaggattt 
gtgaaaacaggtcttggtagacgtatcgcacttcatttcgtcaaattatttggtaaaaaa 
acattaggattagcatattctatcgtcggtgtagatttaattctagcgcctgctacacca 
ag t aataccgcgcg tgc bggtggaa tea tgttcccaattatcaaa tcac tttctgaa tea 
1 1 1 ggt tcgaaaccgaaagacggatcagcacgcaaaa tggg tgca t ttc t tgtt t tcaca 
gaattccaaggtaatttaattactgcggctatgtttttaactgcaatggccggtaacccc 
cttgcacaaaatttagcatctagcacatctaatgttcacattacatggatgaattggttt 
ctagctgctttagttcctggacttgtttccttaattgttgtaccttttattatttataaa 
atttatccaccaactgttaaagaaacaccaaatgctaagagttgggctgaaaatgaatta 
gcgactatgggtaaaatcgctttagctgaaaaatttatgattggtatttttgtcgttgcg 
ttaacactatggattgtcggaagtttcattcatattgatgcaactttaacggcctttatt 
gcgctagcattgttattattgacaggcgtcttaacatggcaagacattttaaacgaaaca 
ggtgcttggaacacattagtatggttctcagtattagtgttaatggccgaccaattaaac 
aagcttggatttattccttggttaagtaaatccattgctacaagtcttggtggcttaagc 
tggcc ta tagtcctggtcattttaatattg ttc tac ttc tat tcacattacttatt tgca 
agttctacagcacatatcagtgcgatgtatgcagcattactaggcgttgccatcgcagcc 
ggtgcaccaccattattcagtgcattaatgttaggtttcttcggtaacctattagcttca 
acaacacactatagtagtggtccagcgccgattctattctcttcaggttacgtgactcaa 
aaacgttggtggacaatgaacttaatattaggtttcgtctactttattatctggattggt 
ttaggatcactttggatgaaagtaattggtatattt 


318. 


atgaataaagtaattaaaatgcttgttgttacgcttgctttcctacttgttttagcagga 
tgtagtgggaattcaaataaacaatcatctgataacaaagataaggaaacaacttcaatt 
aaacatgcaatgggtacaactgaaattaaagggaaaccaaagcgtgttgttacgctatat 
caaggtgccactgacgtcgctgtatctttaggtgttaaacctgtaggtgctgtagaatca 
tggacacaaaaaccgaaattcgaatacataaaaaatgatttaaaagatactaagattgta 
ggtcaagaacc tgcacc taac t tagaggaaa tc tctaaattaaaaccggac C taat tgtc 
gcgtcaaaagttagaaatgaaaaagttt'acgatcaattatctaaaatcgcaccaacagtt 
tctactgatacagttttcaaattcaaagatacaactaagttaatggggaaagctttaggg 
aaagaaaaagaagctgaagatttacttaaaaagtacgatgataaagtagctgcattccaa 
aaagatgcaaaagcaaagtataaagatgcatggccattgaaagcttcagttgttaacttc 
cgtgctgatcatacaagaatttatgctggtggatatgctggtgaaatcttaaatgattta 
ggattcaaacgtaataaagacttacaaaaacaagttgataatggtaaagatattatccaa 
cttacatctaaagaaagcattccattaatgaacgctgatcatatttttgtagtaaaatca 
gatccaaatgcgaaagatgctgcattagttaaaaagactgaaagcgaatggacttcaagt 
aaagagtggaaaaatttagacgcagttaaaaacaaccaagtatctgatgatttagatgaa 
at cac t tggaac t tagc tggcggata taaa tc t teat t aaaac t ta t tgacgatt tatat 
gaaaagttaaatattgaaaaacaatcaaaa 


319. 


atgattaatcagtctatatggcgcagtaactttcgcattttatggctcagtcagtttata 
gc ga 1 1 gc t ggac tgac ag tac t tg t gcca t ta t tgc c aa 1 1 tat a tggca tcac tacaa 
aatctatcagtcgtagaaatacagttgtggagtggtatagcgattgctgctccagctgta 
acgacgatgatagcttcgccgatatgggggaagctaggtgataagatcagccgaaaatgg 
atggtgttaagagcgttacttggtttggcggtatgcttatttttaatggcattgtgtacg 
acaccattacagtttgtacttgtgaggttattgcagggactatttggtggtgttgttgat 
gcatcaagtgcgtttgcgagtgcagaggcgccagctgaagatcgtggaaaggtattagga 
agactgcaaagttcagtcagcgcagggtctettgtggggccattaattggcggtgttaca 
gcttcgatattaggttttagtgcgttactgatgagtattgccgttattacttttattgtc 
tgtattttcggtgcattaaaattgattgaaacgacacatatgccaaaatcacaaacacca 
aatattaataaaggtattcgccgttcatttcaatgtctattatgcacacaacaaacatgt 
cgatttattatcgttggcgttttagcaaactttgctatgtatggcatgctaactgcatta 
tcaccacttgcttcatcagtgaatcatacagcgatagatgaccgtagtgtgattggattt 
ttacagtccgcattttggacggcttcgatattaagcgcgcctttatggggacgctttaat 
gataaatcatatgttaaatcagtatatatatttgccacgattgcatgtggttgtagtgcg 
atactgcaaggtttagcgacgaatatagagtttttaatggctgcaagaatacttcaagga 
ttaacatatagtgcattgattcaaagtgtcatgtttgttgtcgtgaatgcgtgtcatcaa 
caacttaaaggcacatttgttggaacgacgaacagtatgttagttgttggtcaaattatt 
ggcagtcttagtggcgctgccattacaagttatactacaccagctactacgtttatcgtt 

atcaacgatcacacattaatgaaattatgggagttgaaacaaaaaag tgcaaaa 


320. 


atgaagcgattattcgatgtagtgagttcaatatatggtttagtagttttaagtccgatt 
ctgttaattacagcattactaattaaaatggaatcacctggaccagccattttcaaacaa 
aaaagaccgacgattaataatgaattgtttaatatttataagtttagatcaatgaaaata 
gacacacctaatgttgcaactgatttaatggattcaacatcgtatataacaaagacaggg 
aaggtcattcgtaagacctctattgatgaattgccacaattattgaatgttttaaaagga 
gaaatgtcaattgtaggtcctagaccagegctttataatcaatacgaattaatcgaaaaa 
cgtacaaaagcgaacgtgcataegattagaccaggtgtgacaggactagctcaagtgatg 
gggagagatgatatcactgatgatcaaaaagtagcgtatgatcattattacttaacacat 
caatctatgatgcttgatatgtatatcatatataaaacaattaaaaatatcgttacttca 
gaaggtgtgcatcac 
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321. 


atggcacaacttaactcaaagatagcttccttaaaattattcgcaagttacgccatagca 
acttatattttagttatattaacgagtgcattaaatctttttaaaggttatgtggccgat 
acgttctatattgctgaaacattgctaatcgttttaaccatcattttaattatcatttta 
acaacggaacaaacatggaagcatcatgacctatggcgacgtatcgtcgaagtgttgtta 
ttgttgatgacattaacaggcaacgtatttacattattaatgtttgtaagtattagacgt 
taccaacgtacatcgcaaatacatagttataacgggtgggaatcgtttatacgaaaaact 
actagacatcgtattgcgattatcgggttacttattttagtctacatgctgacattatca 
attgtgtcacaatttacatttgatacgacattggctactaaaaatcagttcaacgcactg 
ttacatggaccgagtctagcctatccgtttggtactgatgatttcggtagagacttattt 
acacgcgtagttgtaggaacgaagctgacattttcaatttcaattatttcagtagttatt 
gcagttatttttggtgtgttactaggcactatcgcaggttattttaatcatattgataat 
ttaataatgcgaattttagatgtagtgtttgcaattccatcattattgttagcggtggca 
attattgcatcatttggagcaagtattccaaatttaattattgctttaagtatcggtaat 
ataccatcatttgcacggacaatgcgtgccagtgttttagaaattaaacgcatggaatat 
gtagatgcagcacgtatcactggtgaaaacacttggaatatcatatggcgttatatttta 
ccgaatgcgattgcgcctatgattgtacgtttttcattaaatataggtgtggttgtatta 
acaacaagtagtttaagtttcctaggacttggtgttgcacctgatgtagctgaatggggc 
aacattttacgtaccggtagtaactacttggaaacgcacagtaatttagctattgtacct 
ggtgtttgtattatgttcgtcgttttagcatttaattttataggtgatgcagtgcgtgat 
gcac tagatccaagaattcat 


322. 


atgaaaacaatacatttgtttcgcatctaccactcttttttattgaaaaagtggtatttg 
attatctatttactatttatattagcggcactcctfcattacattaacgacaatccaacat 
gtaacagaagatgacaatcattttaatataggtgtcgtagataaagatcaatcaagtgaa 
acgaaattaatc t taaac tc tat tggtaaagggagtaacctaggaaaaaacgtgagcatt 
aaagcatatgatgataagcaagcacatactttgttaaaaaaacataaacttcaaggctat 
tttgtttttgataaaggtatgaccaaggcattttataaacaaggcgaactaccaatttca 
gtatatacatatgatcaacaatccatgaaaagtgtcgtgctatctcagctaacagattct 
gtttaccaacgtcttatgcgatcaatgggtggcatcttagcttttcaagacttagcaccg 
aaagcatcacattctgacagtatcaatgtta tgac tgat ttgc tgat tacaggattaaac 
cgttcaggtgcatttaacttagaaccgattcatttatacgatacgggcagttattatgca 
attacaggatttttaacaacggtattcatctttgcactatctttatttacagttttgaaa 
atgaatcaagatactgtattgaaagcgcgattgaaaatgtttcatttttctaaagagcgt 
ttattaatcattcgtacgttgattacatggttttatactatgttatggagtatcgttggt 
gtagtttggattgtgttcagtattccgaatatctttgaattatataattggccaacgtta 
gccattcatttaagctattatgttacctttttaatactgtggttattactcatcgaactt 
ttaacaacaggcttgttgaatagtattagtaaagtcatattagctattgtcatcctggtg 
ttatctggtttaacaatacctacgatttttttacaacatatagcaaatggtgttttcaat 
attcaaccgttcgcagttgtaacaaatcaattgttagaaattattttaaacaactacatt 
ttagaactgcaccctagtttctatcttagcttcatcgcacttttgataattaatttagct 
gtattggtttggaggtatcgtcaa 


323. 


ttgaaaaaacaagttattatttcgggcctcatgttattttcactattttttggagccgga 
aatttaatattcccgcccatgcttggccatacagcgggtcaaaatatgtggattggtatg 
ctaggctttgcccttacaggcatattactcccctttattactgttattgttgttgcattt 
tatgatgaaggtgttgaaagtgtaggcaatcgtatacatccatggttcgggtttattttt 
gctgtcgtgatttacatgtctatcggagcattttacggtattccacgtgctgcaaatgtc 
gcgtacgaaattggtacaagacacattttacctgtgcataaccaatggactttaattata 
ttcgcagcaatcttttttgccatcgtttactggattagtttaaatccatcgaaaatcgtt 
gataatttaggtaaattattaacaccgttattactattaatggtcgctctattaagtatt 
gctgtcattttcaaccctgaatctgcactaagtgcacctaaggataaatatataacacat 
cctttcatttcaggaagtttggaaggctattttacaatggatcttgttgctgcgttagct 
ttttccgtagtcattgtcaatggctataagtttaaaggcctcacagatcgcatgaaaatt 
ttaaaatatgtctgcttttcaggtcttattgcagccatattacttggaatgatttacttt 
gcacttgcatacgttggggcatcaacagctccaggaaactttaaagatggtacagatata 
ttgacgtacaactcattacgattatttggttcgttcggtaacctcgtatttggaatgacg 
gttatccttgcatgcctaacaacatgtataggactcgtcaatgcttgcgccacatttact 
aagaaacacgtacctaagttttcttataaaatattcgcacttattttctctatcataggg 
ttcttatttacaacacttggtttagaaatgattttaaaaattgctgtcccattattgact 
ttaatatatcccgtgtcgat tgcac ttgtac tea tatcatttgctaacatgtttagcaca 
ttcagattcagttgggcctatcgactcgcaactgttattacattgattatttcaatttta 
caaatactaaatagtttcaacttattacacggtgttattttgaaatcgtttatgatgtta 
cctttagcagatatcgatttagcttggcttgtaccattcatgctctttgctattatcggt 
ttcataatcgatgtatttatacgccgtccgaaacaagcgacaact 


324. 


gtgaaacattatttgactaaatttgtagcaatgctaataactgctgctatggtgtgtagc 
tttgggttactgaaaagtcaggcagcagaacaacaaagtattagtgatgtatatagtgtg 
ataacggatgcgaaatc tgcac t ttc taataa t tcga tatcgaa tgacaataagcagaaa 
gcaattgagcaagtggtaagtgcagttaagaaattatcgcttgaagataatagtgaaagt 
aatgctgtcaaatcagatgtgagaaagcttgaagatgcaaaagcgaatgataatcaaaaa 
gatacactttcgcaattaacgaagtcattaattgcttatgaagagaaattggctagtaaa 
gatgcgggttctaaaattaaactattgcaacagcaagtcgatgctaaagatgctgcgatg 
acaaaagcgattaaagataaaaataaagcggaattagaatctttgaacaatagtttgaat 
cagatttggacaagtaatgaaacagtgattcgcaattatgacgcaaatcaatatggacaa 
attgaagtcgcattattacaacttagaattgcaattcataagtcaccattagatacggca 
aaagtg tcaca tgc ttggacaac tt t taaa tcaaata ttga tea tgtcgat aaaaaaagt 
aatacgtctgcaaatgatcaataccatgtatcacaattaaatgatgcgttagagaaggcg 
attaaagctatcgacgacaatcaattgtcggatgctgatgctgcgcttacacattttata 
gaaacttggccgtatgttgaaggtcaaattcaaactaaagacggtgctttgtatacgaaa 
attgaagataaaataccatattatcaaagtgtattagacgaacataataaagcacatgtg 
aaagatggtttagtagatttaaataaccaaattaaagaggttgttggccatagttatagc 
ttcgtcgatgtgatgattatctttttacgtgaagggctagaagtgttgttaattgtaatg 
acattgactaccatgacgcg taatg taaaagataagaaagggac tgcaagtgtgattggt 
ggtgcaattgccggacttgtactgagtattatcttagcaattacgtttgtagaaacttta 
gggaatagtggcattcttcgtgaaagtatggaagcgggattaggtatcgttgcggtcata 
ttaatgtttatcgttggtgtttggatgcacaaacgttcaaatgcaaaacgttggaatgac 
atgattaaaaatatgtatgctaatgcgattagtaatggtaatttggtattgttagcgacg 
attggtttaatatctgtgttgcgtgaaggtgtcgaggttatcattttctatatggggatg 
ataggtgagctagcgaccaaagattttattattggtattgctttagctatcgttatttta 
atcatctttgcattattatttagatttatagttaaattaatacctattttctatatattt 
agagtgttgtcgatctttatttttattatgggattcaaaatgcttggcgtaagtattcaa 
aagttacaattattaggtgcgatgccaagacatgttattgaaggattcccaacgattaac 
tggttgggcttttatccaagttatgaaccattgatagcacaaggtgcttatattatggta 
gttgctatcttaatctttaaatttaaaaaa 
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325. 


innkqifvlyfnifliflgiglvipvipvylkdlgltgsdlgllvaafalsq[miispfggt 
ladklgkkl i icigl i 1 f svsef mf avghnf svlmlsrviggmsagmvmpgvtgl iadi s 
pshqkaknfgymsaiinsgfilgpgiggfraaevshrmpfyfagalgilaf imsivlihdp 
kksttsgfqklepqlltkinwkvfitpviltlvlsfglsafetlyslytadkvnyspkdi 
siaihgggifgalfqiyf fdkfmkyf seltf iawsllysvwlillvfandywsimlisf 
wf igfdmirpai tnyf sniagerqgfagglnstf tsmgnf igpliagalfdvhieapiy 
maigvslagwi vl iekqhraklkeqnin 


326. 


ml f yl f hf t i s f i s tvl f s ii f napkr 11 vacg Cvgai awt iyql t vdle f gkvgas fig 
slilglmshtmsrrykrpviifivpgiiplvpggaayqatrflvsndytsavntflevtl 
isgaiafgilvseilyylytrikqlygkikgktykksynimnrv 


327. 


minawiavilmiralclcrlnwislfisalvgglisgmsielcvinvfgknivdgaeval 
syal Iggf aa 1 isysgi tdyl vgkiinaihaensrwsrvkvkvti i iallamsimsqiil i 
pvhiafipivippllslfndlkidrrligliigfglcfpyvllpygfggifqqiiqsgfa 
kanhp i e f nmiwkaml i psmgyi vgl 1 iglyvyrkpreyetrkisds dnvtelkpy i 1 i V 
tivailatf Ivqtftdsmifgalagvlvf f israynwyeldakfvegikimayigwilt 
ang f acfvinna tgdi del vk 1 1 1 s i tgdnkl £s i iininyvigl i V 1 1 gi gss f a t ip i i as 1 
fipfgasigldtmalialigtasalgdsgspasdstlgptaglnvdgqhdhirdtcvpnf ' 
1 f yniplmi f gtiaamvl 


328. 


mnhnviivialiiwismlainlirwlgpsladrwaldaiglqlmavialfsillniky 
mi winimi g i 1 a f 1 g tav f skf mdkgk vi ehdqnh t d 


329. 


mnmivkl wf ml i 1 wavagcgqkd teek tem t ti kdelg teki kknpkrvwl eys f a 
dylaaldmkpvgiaddgs tkni tksvrdkigayesvgerpqpnmevi sklkpdli iadvs 
rhkkiks el ski ap t iml vsg tgdynani ea f k tvaka vgkekegekr lekhdki 1 aei r 
kkieqstlksafafgisragmfinnedtfmgqflikragiqpevtkdktthvgerkggpyi 
ylnneel an inpkvmil a tdgktdknr tkf idpavwkslkavkdnkvydvdmkwlksrg 
iiasesmaedlekiaekak 


330. 


mtgeqf tqikxpvsrltekvlgwlcwvmllvltvitmfialvsf snntsianlentlnnn 
af iqqllagngynttqfviwlqngiwaiivyfivcllisf lalismnirilsgf Iflisa 
i vt ip 1 vl 1 i V 1 1 i ip i 1 f f i i amml £ i rkdkvemvapqyyeeyngp iydy r epvy erpq 
pkddyydvpkyeke Idksn tvydqeqerdkydq fpkraves eynhderteeeps vl srqa 
kykqksteelgieddg^y'yaepevdpkelkaqqkrekaeikakkkekrkaynqrTnkerrkn 
qp s a vs qr rmn fee rr q i ynndi s e e ms s e vkdkkeqe 


331. 


men t ine s e kkkr f kl kmp ga f mi 1 f i 1 twavi a twvi pagay s kl syep s sqe 1 ki vn 
phnqvkkvpg tqqe Idkmgvki ki eqf ksgainlq[>vs ipn tyerl kqhpagpeqi t ssmv 
egtieavdimvfilvlggligwqasgsfGsgllcLLtkktkghefmlivfvBilmliggt 
Icgieeeavafypilvpifialgydsivsvgaif lassvgstfstinpf swiasnaagt 
t f tdglywrigaci vgai f vi sylywyckk i kndpkasysyedkda f eqqws vl kddds a 
hf tlrkkiiltlfvlpfpimvwgvmtqgwwfpvmasafliftiiimfiagtgksglgekg 
tvdaf vngass 1 vgvsl X iglarginlvlnegmisdtilhf ssslvqhmsgplf iivll f 
if fclgfivpsssglavlsmpifapladtvgiprfvivttyqfgqyamlflaptglvmat 
1 qmlnmryshwf r f vwp waf vl i f gggvl i tqvl iy s 


332. 


ms f f kr 1 kdkf a tnkene e vks 1 te eqgqdk 1 e d ths egs t qdandl aena e vkkkprkl 
seadfdddglisiedfeeieaqkmgakfkagleksrqnfqeqlnnliaivrkvdedf fea 
leemli tadvgf ntvmtl teelrmeaqrmiqdtedlreviveki veiyhqeddnseamn 
1 edgr Invilmvgvngvgktt t igklayrykmegkkvml aagd tf ragal dqlkvwgerv 
gvdvisqsegsdpaavmydainaaJmkgvdilicdtagrlqnktalmqelekvkrvinra 
vpdapheall c 1 da t tgqnal s qamfkevtnv tgi vl tkldg takggi vl ai melhip 
vkyvglgeqlddlgpf npesyvygl f admieqneei ttvendqivteekddnhgsk 


333. 


mlkkwlnsnvkqf f vi t f is vi 1 tl ilf s thiydyi vngtvf sgagdgf rqrampf qmyly 
ehl r s f s s lydas f g 1 ggdymkg 1 s yyys 1 sp Imwl n f 1 f i kige t vgi f np 1 1 ih f wp t 
nqlimamiraiitfvvtfylfkilhfkrsanmiatilygmstvviyfnf twsfygnllyl 
APioiiyAeiy J-qqt Jtiy j-i. J. vdJLaJ. cj. i.ouj,y tByyqaiiiycyy xyx xi t uyj\ycLJ.V5 
rtqklicvisatvlsvlssvfglftgisaflendrkqnpnvdipf Itpldyhyf f fsdgf 
yitisiltivallsfklyrfyfyrlfaivtwilfigslsqyfdsafngfsfperrwvyil 
alsssalcglf iqhlstlmOcyylirtipvciiailyvllspthplalivgiillivlav 
i 1 k f s Iwrykkl tvai 1 vl i vraiqqi vi Idnnknmaikpyqqsls 1 1 kqhdyhsnyvnql 
i kkinqnatgs f nridymsdyalnsp f iyhyngislyssi f ngdi 1 kyydkt Iqinmpid 
kns tyr 1 Ignrqnl 1 s Iwnvndr irvnhddnlpygf kilcsehkdnkvrwlhskntihyps 
ahi tnkvfsnkelkspldkeqamlqgivsnnikdvnthfkanknllsdstlklnsaav/qs 
p tkhl 1 qykqnngg Itvqlpksvsnq f kd ly f emdl ell spdkahd vkvney tqemkl t 
ykyrrw tpvt i r ikapdri r 1 s Ipkgkyrvnl kgiygedy 1 1 1 kdasns 1 eavkvs k tk 
hgy ti tknkns sgyi vlp taynqgrakatsgdqs Ikveqvngvmtgikapkni tkiqlsy t 
ppyyyllititi fgiicsiif trwarqk 


334. 


mrq 1 aqakkks t a kkk 1 1 s kkr tns r kkkndnp i ryvi a i 1 vwl mvlgv f ql gi i gr 1 i 
dsf fnylfgysryltyilvllatgf ityskripktrrtagsivlqiallfvsqlvfhfns 
gikaejrepvlsyvyQsyqhstifpnf Qggvlgf yllelsvplislf gvciitilllcssvi 
1 1 tnhqhrevakvalenikawf gsf nekmsemqekqlkreekar Ikeeqkarqneqpqi 
kdvsd f t Q vpqe r dipiygh t enes ksqs qps rkkr V f daen s snn i vnhhqadqqeql t 
eqthnsvesenfcieeagevtnvsywppltllnqpakqkatskaevqrkgqvlentlkdf 
gvn akv t qi 3d. gp avtqy e i qp aqgvkvs k i vn 1 hnd i al a 1 aakdvr i eap i p gr s avg 
ievpnekislvslkevldekfpsnnklevglgrdisgdpitvplnemphllvags tgsgk 
svcingi i t sil Inakphevklmlidpkmvelnvyngiphl 1 ipwtnphkaaqaleklv 
aemerrydlfqhsstrnikgynelirkqnqeldekqpelpyiwivdeladlmmvagkev 
enaiqr i tqmaraagihl ivatqrpsvdvi tgi iknnipsr i af avs sqtdsr ti ig tgg 
aekllgkgdmlyvgngdssqtriqgaflsdqevqdwnyweqqqanyvkemepdapvdk 
semksedalydeayl f weqgkastsllqrrqf rigynrasrlmddlemqvigpqkgskp . 
rcxvlidlnndev 


335. 


maeklqrelsnrhiqliaiggaigtglflgagqtial tgpsilltyiiigfmlfmfmrgl 
gei iiqn te f ks f advtn tyigp f agf vtgwtywf cwi i tgmaevtavakyvs f peip 
nwisalfcvlllrasfnllsarlfgelefwfsiikiatiigliwgfvmilfafktqfgha 
sf tnlyehgif akgasgf fmsfqmalfsfvgiemigvtagetkdpvktipkainsvpiri 
1 i f yvgal avims i ipwqqvdpdnsp f vkl f al igip f aagl inf wl taaasscnsgi f 
sns rml f gl ssqqqappn f sk tnkygvphvai £ as s al 1 1 vaa 1 Inyi f pda tkvf tyv t 
ti s tvl f 1 wwgl iiiayinysrknpdlhknatykl Iggkymgyli f vf f i f vf gl 1 f in 
vdtrraiy f ipi wf ilia f mylrykriaaksnk 
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336. 


mnl Xkknkys i rky kvgi fstligtvlll snpngaqal t tdnnvqsd tnqatpvnsqdkd 
vaxmrgl ansaqn tpnqsa t tnqa tnqal vnhnngslvngatp tsvqss tpsaqrmnhtd 
gnttatetvsnannndwsnntalnvptktnengsgghltlkeiqedvrhssnHpelvai 
aepasnrpkkrsrraapadpnatpadpaaaavgnggepvaitapytpttdpnannagqna 
pnevl s f ddngi rp s tnr s vp tvnvvrmlpgf 1 1 inggkvgv f shainvr t smf dsgdnkn 
yqaqgnvialgrihg tdtndhgd f ngi ekal t vnpns e 1 i f e f ntrnc tkngqga tnvi ik 
nadtndtiaektveggptlrlfkvpdnvrnlkiqfvpkndai tdargiyqlkdgykyysf 
vdsiglhsgshvfverrtmdptatnnkef tvttslknngnsgasldtndfvyqvqlpegv 
eyvnnsltkdfpsnnsgvdvndmnvtydaanrvitiks tgggtansparlmpdkildlry 
klrvnnvptprtvtfnetltyktytqdfinsaaeshtvstnpytidiimnkdalqaevdr 
riqqady t f as Idi f nglkrraq t i Idenrnnvp Inkrvsqayids 1 tngmqh 1 1 irs vd 
aenavnkkvdqmedlvnqndel tdeekqaaiqvieehkneiignigdqttddgvtrikdq 
glqtlsgdtatpwkpnakkairdkatkqreiinatpdvtedeiqdalnqlatdetdaid 
nvtnattnadvetaknngintigawpqvthkkaardainqatatkrqqinsnreatqee 
knaalneltqatnhaleqinqattnadvdnakgdglnainpiapvtwkqaardavshda 
qqhiaeinanpdatqeerqaaidkvnaavtaantnilnantnadveqvktnaiqgiqait 
p a t kvk tdaknai dksae t qhn t i f nnnda 1 1 e eqqaaqql 1 dgava t akqninaad t nq 
e vaqakdqg t qni wiqpa tqvk td t m wndkar e a i tni na t tga t r e ekqe a inrvn 
tlknral tdigvts ttamvnsirddavnqigavqphvtkkqtatgvlndlatakkqeinq 
ntnatteekqvalnqvdqelatainninqadtnaevdqaqqlgtkainaiqpnivkkpaa 
laqinqhynaklaeinatpdatndeknaaintlnqdrqqaiesikqantnaevdqaatva 
ennidavqvdwkkqaardkitaevakrieavkqtpnatdeekqaavnqinqlkdqainq 
i nqnqtndqvd 1 1 tnqa vnai dn veae wi kpkai ad i eka vkekqqqi dnsl ds t dne k 
e va sqal akekeka 1 aa i dqaq t n sqvnqaa tngvs a i ki i qp e t kvkp aare k inqkan 
elrakinqdkeataeerqvaldkinefvnqamtditnnrtnqqvddttsqaldsialvtp 
dhivraaardavkqqyeakkreieqaehatdeekqvalnqlannekralqnidqaiannd 
vkrve tngi a t Ikgvqphi vikpeaqqai kasaenqve s i kd tpha tvde Ideanql i sd 
1 1 kqaqqei en tnqdaavtdvmqtikai eqikpkvrrkraalds i eennknqldai m t 
1 d t tqde rdvaid t Inki vn t i kndi aqnk tnae vdr t e t dgn dni kvi Ipkvtjvkpa ar 
qs vgvkaeaqnal i dqs d 1 s teeerl aakh 1 veqal nqai dqinhadk taqvnqdsinaq 
ni i ski kpa 1 1 vka t a 1 qq i qn i a tnkin 1 i kanne a t deeqn i ai aqvekel i kakqqi 
asavtnadvayllhdeknei re i epvinrkasar eql 1 1 1 f ndkkqai eaniqa tveern 
silaqlqniydtalgqidqdrsnaqvdktaslnlqtihdldvhpiklqpdaektlnddlar 
vtalvqnyrkvsnrnkadalkaitalklqmdeelktartnadvdavlkrfnvalsdieav 
i tekens 1 1 ridniaqq tyakf kaiatpeqlakvkvl idqyvadgnnaideda tlndikq 

Ip 1 ke f al i tgaal Icirrr tknekes 


337. 


msveiesieheleesias Irqagvri tpqrqai 1 ry 1 i s sh thp t adeiyqal spd f pni 
s va t iynnl rvf kdigi vkel tygdsss r f d f n thnhyh i i c eqcgki vd f qypqlne i e 
r 1 aqhm td f dv thhrme iygvckecqdk 


338. 


msekqqildyietnkysyieishrilierpelgneeif asrtlidrlkehdfeieteiagh 
atgfiatydsgldgpaigf laeydalpglghacghniigtasvlgaiglkqvidqiggkv 
wl gcpaeeggengs akasyvkagvidqi di eLLm ihpgne ty k ti d 1 1 avdvl dvk f y gk 
Scihas enadealnaldami sy f ngvaql rqhi kkdqrvhgvi Idggkaaniipdy thar f 
ytramtrkeldil tekvnqiargaaiqtgcdye f griqngvnef iktpklddl f akyaee 
vgeavidddfgygstdtgnvshvvptihphiklgsmlvghthrfreaaasvhgdealik 
gakimalmg 1 e 1 i t nqdvyqdi i e ehahl kgngk 


339. 


m 1 1 1 f i i sy i i 1 a 1 i i vgvi nl f 1 i r s r kkgkrqqkeqq f 1 1 rqsnqs k f kas dl dkt td 
qs tqrm thee 1 rvdnqddhsqys Ingy t kgsekdqeaf tnnkdeeavaaknpes eeylcvn 
ekikkehknfifgegvsrgkilaallfgmfiailnqtllnvalpkintefnisastgqwl 
mtgfmlvngilipitaylfnkysyrklf Ivalvlftigslicaismnfpimmvgrvlqai 
gagvlmplgsi vi i tiyppekrgaamghmgiami lapaigptl sgyi vqnyhwnvmf ygm 
f i i gi i ai 1 i g fvwf klyqy t tnpkadipgi i f s t igf gal lygf seagnkgwgs vei 6 1 
rafaigiifiilfvirelrmkspmlnlevlkfptftlttiinmvvmlslyggrtiillpiylq 
nlrgfsaldsgllllpgslimgllgpfagklldtiglkplaifgiavmtyatweltklnin 
d tpym t imgi y vl r s f gma f immpmv t aainalp gr 1 a shgna £ 1 n tmrql ags i g t a i 1 
vtvm 1 1 q 1 1 qh 1 s a f gee 1 dk tnp wqdhmr e 1 a sqyggqegamkvl Iq f vnkl a t vegi 
ndafivatifsiialilclflqsnkkakataqkldadnsinhe 


340. 


miknki 1 tat 1 avgliapl anpf ieiskaenkiedigqgaei ikrtqdi tskr lai tqni 
qf d f vkdkkynkdal wkmqg f i ssr t tysdlkkypyi krmiwp f qyni s 1 ktkdsnvdl 
iny Ipknkidsadvs qklgyn iggn f qs ap s iggs g s f ny s k t i synqicnyv t eve sqns 
kgvkwgvkans f vtpngc[vsaydqyl f aqdp tgpaardy fvpdnqlppjLiqsgf nps f i t 
tlehergkgdksefeitygmmdatyayvtrhrlavdrkhdafknmvtvJQ'Gvnwkthe 

vkiksl ttsk 


341. 


mqs tktk t kh f s f 11 1 i t Igvmta f gpl t i dmyvp s Ipkvqgd f gs t tse iql 1 1 s f tmi 
glalgqfifgplsdafgrkriavsiliifilvsglsmfvdqlplfltlrfiqgltgggvi 
viakasagdkfsgnalakf laslrawngiitilaplagglalsvatwrsiftiltivali 
i 1 igvasqlpk t s kde Ikqvn f ssvikdf gs 1 Ikkpa f i ipml Iqgl tyvml f sys sasp 
f i tqklynmtpqqf s imf avngvgl ii vsqwal 1 veklhrhi lliil ti iqyvgvalii 
1 tl t fhlplvTvl 1 ia f f Invcpvts igplg f tmameer tggsgnass llgl f qf i 1 ggav 
aplvglkgef ntspymiii f i tail Ivslqiiyf kmikkqhva 


342. 


iranygypekwlegmttgegiaaelrlgivnghiaegtlltenqmakqfnvsrspirdafkl 
±qqnq± i qx 6 iuiy oinv± p i. y tsyc iVis-tJinyu ± i. uxll e s i. a £ s zv Kiiqe jt J.p i VKtsiitK-jvcj x em 
itUcva vkf edaes f tkhd f ef hetl i kasnhqylns f wshlkpviranal vl t sinrqrmqqnp 
qdferihhnhqvfidaveqydsqilkeafhlnfddvgkdiegfwln 


343. 


mgsffnkiarkedpaiyqnkdghlkrtlrvrdflalgvgtivstsiftlpgivaaehagp 
aval 8 f 1 1 aai vagi va f tyaemaaampf agsayswvnvl f ge f f gwvagwal 1 aey f i a 
vafvasgfsanlrglvkpigielpaalsnpfgtnggfidiiaaivilltalllsrgiusea 
armenilvilkvlaiilfvivgltainvsnyvpf ipehkvtatgdfggwqgiyagvsmif 
layigfdsiaansaealdpqktnprgilgslsvaivlfiavalvlvgmfhysqyannaep 
vgwalrqsghgwaaivqaisvigmf taligmmlagsrllysfgrdgllpswlshlndkh 
Ipnr al vi 1 1 i i gvl i gsmf p f af 1 aql i s ag 1 1 va f mf vs 1 amyr Irkregkdlpipaf 
klplypvlpai t f vl vll vf wglg f eakly t liwf ivgi i lylsygl rhskkndvaeyl^ 
Pk 
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344. 


mnsdninwl tvingl iiiisivgll iakkinpwgmfci ipclgami Igy s vtdl vgf fakgl 
dqvinvvimfifaiiffginaidsglflcplvkrlilmtrgnvvivcamtaligtiaQldga 
gavb f 1 1 s ipa 1 Iplyka 1 niTinky 1 1 i 1 1 1 al s aairenmvpwggpmarvaavlkaksvne 
Iwyglipiqiigf ilvmlfavylgfkeqkrikkaiernelpqtqdidvhklvevyerdqd 
vrfpvkgrartkswikwvntaltlavilsmliniappefafmigvslalvinfksvdeqm 
erlrahapnalmmaaviiaagmf IgvlnetgmlkaiatJilikvipaevgpylhiivgllg 
vpldlltstdayyf avlpiveqtagqfgvpsvstaysmvigniigtfvspf spalwlaig 
1 aeaxung ty i kya f f wi wg f ai vml viaml mgi V t i 


345. 


mentv)cyrkfilpiwglliwaltpf}cpdavdptawymfaifvatiiacitqpinpigavs 
iigf tiiuvlvgivdmktavagfgnnsiwliamaf fisrg fvktglgrrialhfvklfgkk 
tlglaysivgvdlilapatpsntaraggimfpiikslsesf gskpkdgsarkmgaf Ivf t 
e f qgnl i taamf 1 tamagnplaqnlass tsnvhi tvmmwf 1 aal vpgl vsl i wpf iiyk 
iypptvketpnakswaenelatmgkialaekf migi f waltlwivgs f ihidatltaf i 
alalllltgvltwqdilnetgawntlvwfsvlvlmadqlnklgfipv/lsksiatslggls 
wpi vl vi 1 i 1 fy f y shyl f as s t ahi s amyaal Igvai aagappl f s almlg f f gnl las 
1 1 hy s s gp ap i X f s s gyv t qkrww tnm 1 i 1 g f vy f i i wi g 1 gs 1 wmkvi gi f 


346. 


mnJcvi kml wtl af 1 1 vl ages gn snkqs s dnkdke 1 1 s i khamg 1 1 eikgkpkrw tly 
qgatdvavslgvkpvgaveswtqkpkfeyikndlkdtkivgqepapnleeisklkpdliv 
askvmekvydqlskiaptvstdtvfkfkdttklmgkalgkekeaedllkJcyddkvaafq 
kdakakykdawpl kaswn Eradhtr iyaggyagei Indlgf krnkdlqkqvdngkdiiq 
1 fcs ke siplranadhi f wksdpnakdaal vkktes ewt s skewknldavknnqvsddlde 
X uwnx ay 9y AO s± K.J. iCiU-xyeKj. nxt^KQSK. 


347. 


minqs iwr sn f ri 1 wl s qf iai agl t vl vp 1 Ipiymas Iqnl s wei qlwsgi aiaapav 
ttmiaspi\5rcrklgdkisrkwmvlrallglavclf Imalcttplqfvlvrllqglfggwd 
assafasaeapaedrgkvlgrlQssvsagslvgpliggvtasilgfsallmsiavitfiv 
ci f galkl i e t thmpksqtpninkgirrs f qcllc tqqtcr f i i vgvl anf amygml tal 
splassvnhtaiddrsvigflqsafwtasilsaplwgrfndksyvksvyi fatiacgcsa 
i Iqgia tni e f Imaar i Iqgl ty sal iqs vmf vwnachqql kg t f vg t tnsmlwgqi i 

rrc-T cf^A^"! J*c\/t"i"'nat-f''F"5 •xrmmTtr-f A'xrcc 1 1-1 t r'ct-"? ♦■rx-t'i n<^V\+"1 mlf 1 Tirol Vrrlr^flTr 

oyact J. L.oy uuydL. ti. 1 vmgvvi av55 1 c j. j. uj. uiitjiiiuiiL- j.iiLrk.j.wt3 j. js.ijj\^cia. 


348. 


mkr 1 f dws siygl wl spil 1 i tal 1 ikmespgpai f kqkrp t inne 1 f niykf rsmki 
dtpnva tdlmds tsyi tktgkvirktsidelpql Invlkgemsivgprpalynqyel iek 
r tkanvht i rpgvtglaqvingrddi tddqkvaydhyyl thqsinmldinyiiykt iknivts 

egvhh 


349. 


maqlnskiaslklfasyaiatyilviltsalnlfkgyvadtfyiaetllivltiiliiil 
tteqtwkhhdlwrrivevl lllmtl tgnvf tllmf vslrryqrt sqihsyngwesf irkt 
trhriaiigllilvymltlsivsqf tfdttlatknqfnallhgpslaypfgtddfgrdlf 
t3rvAA^gtklt£sisiiswiavi fgvllgtiagyfnhidnlimrildwfaipslllava 
i ias f gas ipnl i i al s ignips f ar tEurasvl e i krmeyvdaar i tgentwniiwry il 
pnai apmi vr £slnigwvl t ts sis f Iglgvapdvacwgni Ir tgsnyle t^hsnlaivp 
gvcimfwlafnfigdavrdaddprlh 


350. 


inkt ihl f r iyhs f 1 1 kkvjy 1 i iyl 1 f i 1 aal li tl tti qhvt eddnhf nigvvdkdqs se 
' tklilnsigkgsnlgknvsikayddkqcihtllkkhklqgyfvfdkgintkafykqgelpis 
vy tydqqsmks wl sql tds vyqrlmrsmggil a f qdlapkashsds invmtdl 1 i tgln 
rsgafnlepihlydtgsyyaitgflttvfifalslf tvlkmnqdtvlkarlkrafhf sker 
lliirtlitwEytmlv/sivgwwivfsipnifelynwptlaihlsyyvtflilwllliel 
Ithgllnsiskvilaivilvlsgltiptiflqhiangvfniqpfawtnqlleiilnnyi 
lelhp s fyl s f ial 1 iinl avl vwryrq 


351. 


mkkqviisglmlf si f f gagnli fppmlghtagqrmtwiginlgf al tgillpf i tviwaf 
ydegvesvgnr ihpwf gf i f a wiyms iga f ygipraanvaye i g trhi Ip vhnqwt 1 i i 
f aai f f ai vywis Inpski vdnl gkl 1 tpl 1 1 Imval 1 s i avi f npes al sapkdkyi th 
p f isgslegy f tmdlvaalaf s wi vngykf kgl tdrmkilkyvc f sgl iaaillgmiyf 
alayvgastapgnfkdgtdiltynslrlfgs fgnlvfgmtvilaclttciglvnacatf t 
kkhvpkfsykifalifsiigflf ttlglemilkJ-avplltliypvsialvlisEaii^ 
f r fswayxl a tvi 1 1 i isi Iqilns f nllhgvilks f mmlpl adidlawlvp f ml faiig 
fiidvf irrpkqatt 


352. 


mldiyl tk f vBinl i t aamvcs f gl Iksqaaeqqs i s dvys vi tdaksal siins i sndnkqk 
ai eqws avkk 1 s 1 edns e s na vk s dvxkl edakandnqkd 1 1 s ql t ks 1 i ay e ekl a sk 
dags ki kl 1 qqqvdakda am tkai kdknkae 1 e s 1 nn s 1 nqi w t sne tvi my danqy gq 
ievallqlriaihkspldtakvshawttfksnidhvdkksntsaiidqyhvsqlndaleka 
ikaiddnql sdadaal thf ie twpyvegqiq tkdgalytkiedkipyyqsvldehnkahv 
kdglvdlnnqikewghsysfvdviniiflreglevllivmtlttnitmvkd3ckgtasvig 
gaiaglvlsiilaitfvetlgnsgilresmeaglgivavilmf ivgvwmhkrsnakrwnd 
mikrunyanai sngnl vl lat igl i svl regvevi i f yrngmigela tkdf iigia lai vil 
iif all f ff ivklipif yi f rvlsif i f imgf kmlgvsiqklqllgamprhviegfptin 
wlgf ypsyep 1 iaqgayimwai 1 i f kCkk 
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353. 


atgaagaatttttctaaattcgcacttacaagtattgccgcattaactgtggcaagtcct 
t tag tcaatacggagg ttgacgc taagga taaag tatcagcaac tcaaaacatcga tgcg 
eaagtaacccaagaatctcaagcaactaacgcattgaaagagttaccaaaatctgaaaat 

ataaaaaagcattacaaagattataaggtcactgatactgaaaaagataacaaaggattt 
acgcattacacattgcaaccgaaagtgggcaacacgtatgcaccagacaaagaagtaaaa 
gttcatacgaataaagagggtaaggtagttcttgtcaatggtgatactgatgctaagaaa 
gttcaacctacgaataaggtagcgataagtaaagaaagtgccacagataaagctttcgaa 
gcaataaaaattgaccgtcaaaaagctaaaaacttaaaaagtgatgtcatcaaaaccaat 
aaagttgagattgatggagaaaaaaataaatatgtttataacatagaaattattacaact 
tcaccaaaaatctctcattggaatgtgaaaattgacgctgaaactggtcaagtggttgat 
aaattaaatatgatcaaagaagcagctactacaggtacaggtaaaggtgtactaggtgac 
acgaaacaaattaatattaatagtgtcagcggtggttatacactacaagatttaactcaa 
caaggtacactttcagcttacaattacgatgcgaatactggtcaagcttacttaatgcaa 
gataaagataaaaattttgttgatgatgaacaacgtgcaggtgtagatgcaaattattat 
gctaaagaaacgtacgactattataaaaatactttcggccgagaatcatatgataatcaa 
ggtagcccaattatttcaatcgcacatgtaaataacttccaaggtcaagataacagaaac 
aatgcagcttggattggtgataaaatgatttacggtgacggtgatggacgtacatttaca 
gcgttgtctggtgcgaatgatgttgttgcacatgaaattacacatggtgtaacacagcaa 
actgctaatcttgtttaccgttctcaatcaggtgcattaaatgaaagtttttcagatgta 
tttggttacttcattgatgatgaagatttcttaatgggtgaagatgtttacacacctggt 
gtaggcggagatgccttaagaagtatgtctaatccagagcgttttggacaaccatctcat 
atgaatgattttgtttatacaaattctgacaacggaggcgtacatacgaattcaggtatt 
ccgaacaaagcagcttacaacacaattcgtagtattggtaaacaacgttctgaacaaatt 
tattafeagagcgttaactgtttatttaacttcaaattctgatttccaagatgccaaagca 
tcattacaacaagcagcatttgatttatatggcgacggtattgctcaacaagtaggtcaa 
gcatgggacagtgttggcgtg 


354. 


atgtctaaacatagtgctacgttagttattatgtttttaataactttattgcctattttt 
caatatcaagcttctgcacatgcgactttagaaaaatcaacaccacaacagcaaggggtt 
attaaagacaaaccagaagcaatcaagttagagtttaatgaacctgtgaacaccaaatac 
tcgag tg tg acc 1 1 a 1 1 tga tga taaagg taaaaaga t taaag acc t taaaccaat aaca 
actggatggtctcagacagttgtattttcatctgagcaaattgttaatggcacgaatact 
attgaatggcatacggtatctgcggatggacatgaagtcggagatacgtttgaattttca 
gttggaaaagtgaggctaaagatg 


355. 


atgaaaaaaatcaaaacaatctcgacattggtagctggacttggtatagcatttctaggt 
cacacaacacatgcagatgcggctgaaaataacaatcaacaacaaagtacatataactat 
agtacaactgaagtatcattttctaattcaggaaatttatatacttctggccaatgtact 
tggtatgtttatgataaaactggtggaaaaatcggatcaacatgggggaatgcaaatagc 
tgggcaactgcagctcaagcagcaggattcactgtaaataatacacctgaagaaggtgca 
attatgcaatcatctgaaggtgctttcggacatgttgctttcgttgaaagtgtcaataat 
gatggttctattactgtatcagaaatgaactatgatggtggtccattcgctataagcaca 
cgaacaatctctgccagtgaagcaagttcatataattacatccacctgaat 


356. 


atgaaaaaaatcgctacagctacaattgcaactgcaggaatcgctactttcgcatttgca 
caccatgacgcacaagcagcagaacaaaataatgatgggtacaatccaaacgacccttat 
tcatatagctacacttacacaatcgatgctgaaggtaactaccactacacttggaaaggt 
aactggagtccagatcgtgtaaatacttcatataactataataattataataactacaac 
tactatggttacaataactatagcaactacaataactacagtaattacaacaattacaac 
aactatcaatcaaacaacacgcaatcacaaagaacaactcaaccgactggtggtttaggc 
gcaagctattcaacatcaagtagtaatgttcacgttacaacaacttctgcgccatcatca 
aacggtgtatctttatcaaacgctcgctcagcatctggtaacttatacacttcaggtcaa 
tgtacatattatgtatttgacagagtaggtggcaaaatcggttcaacgtggggtaacgca 
aacaactgggcaaacgctgcagcacgttctggttacacagtaaacaattcacctgctaaa 
ggtgcaatcttacaaacgtcacaaggtgcatacggacacgtagcatacgttgaaggtgta 
aacagcaatggttcaatcagagtctcagaaatgaactacggtcacggtgcaggtgttgtc 
acttcacgtacaatctctgcgagtcaagctgcttcatataactatattcac 


357. 


ttggaagataaaaaagctccagtaaatgaagactttttaaattacatcaaaaactatgcc 
gatgtaagaaacatacctctttcaagacgtaagatggcctcgttgtttcacacttctaaa 
actgcaattgatgatgtctcacaagaaaaactaaatacttggttacgaaaacctgataag 
ttttacgtgaatattatcgagctttcgaaagacttatattacaagtctggtgaatatcgt 
agcttacttaattactttattgatatggctcgtttctattatgtgattgatccattgttt 
agcagcgatagtaagatgagcaaggagaaagtcaaaaaagacctctctaaaatatcttta 
caacttaataaaatgaatttaaaacatgagttagctaaaatttacaaaacatgtgtactt 
gaagatattttctttggttatgaaatcgaagataaagacaattacttcatgttaaaactt 
gatccaaagtattgtaaattagttggtatctctgacgggatgtatacatatgctttcaac 
c tgtcc ta 1 1 1 tgacgg taat t tagat t tat taaaaacat tcccagaagag 1 1 tcaaaga 
gca ta 1 1 1 agaacgc tc tat tga taagc aagc tgac t taaa t tgg 1 1 ta t tec agac t tc 
actaaatcagttgttttcaaaattaatgaagacgatGCtactattttacctccattttct 
acaatgtttgaacccctattagatttaaacgattataaaaagcttaaaaaagctggagct 
aaaattaataactacatgttattacatcaaaaagtgccaatgcatgataatgcaaataaa 
gattatcaagctgataacttcgcaatctcagctgaggcaatggactacttcagcgagtta 
gttaacgaaaacttaccagatgaaattggttctatcgtttcccctatggaagttaaccct 
attaaattagatagagatgataaaactgataaggtacttgaagctactagagatgtttat 
aacgcttctggtgtttcttcatttatctttaacaatgataaaaactctactggtggttta 
acttactcagttcgtaaagatgagttattcgtaattaatttctaccgacaagttgagaga 
tggttaaatcgtaaaatcagatatggcaatatcgtagccaaaaatcaatggagaatttct 
ctattaaatgtaactggaatgagtgaagatacttacttagagcaattaactaagtctggt 
acattcggtttctcagttagaggacgtattgctgcattacatggtttagattaccataca 
ttatctcaaagtttagaattagaaaacaatatcttagattbagatactaatttaatacct 
c tt gc tag t tc tea tac tgg tgg 1 1 1 aaa tac tgc tg t tgaacaaacaaaaggaaaaa ta 
gaagactctggtggcagacctactaaagaaactaaagacttgtctgatagcggacaagca 
aatcgtgactctaqtaattctgagacaaaatctttagaaggtggtgacactaataatgaa 
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358. 


gtgggagtcgtgtcaatcattactgggattacaatatttgtcagtggtcagcatgctcaa . 

gctgctgaaatgacacaatcatcatcagattctaacgaacagtcacaacaaacagaacaa 

gtcgaacacaaagaagatacaactcatttatcttacgaattgaatcaagagggtgagaca 

gcgagccaatcaaagactagtcaagagaatcaatctgatggcaatgtacaaaaaaagagt 

aatcaaatacaacaagattcaacacaaacgtcaccattaaatgaccaaaaacaaacttca 

atggaacaacaatcaaaagacaatcatgttaccccaaattcacgtcaggatacatatcca 

aaaggccaaaatcaagatgataaaggcaaacaacagtttaaagataatcaacactcacaa 

acagaacatcaacctaatactcaaaaccaaaataatgatcaagattcatcagataaaaag 

caacacccatctgatcaaactcaagactcatcttcaaaaggaacacaacctaaacaatca 

cagtctatagaagatagagataaaacagtaaaacaaccatcbtctaaagtacacaaaata 

ggtaacacaaaaactgataaaacagttaaaacaaatcaaaaaaagcaaacatcattaact 

tcaccacgcgttgtgaaatcaaaacaaactaaacatatcaatcaacttactgcgcaagct 

caatataaaaatcaatatccagtcgtgtttgtacatggatttgtaggtttagtcggtgaa 

gatgcattcagcatgtacccaaattattggggbggtactaaatataacgtgaaacaagaa 

cttacaaaattaggttaccgagtbcacgaagccaatgtaggggcatttagcagcaattat 

gaccg tgc tgt tgaac tgt a t ta t ta ta t taaagg tggaagag taga tt a tggtgcagc a 

catgctgcaaaatatggtcacaagcgttatggcagaacatatgaaggcatcatgcctgat 

tgggaaccaggtaaaaagatacatcttgttggacatagtatgggtggccaaacgatacgc 

ttgatggaacattttttaagaaatggaaatcaagaagaaatagattatcaacgtcaatat 

ggtggtacggtatccgatttatttaaaggtggacaagataatatggtgtctacgattact 

acattaggaacgcctcataatggcacacctgctgcagataaactagggtcgactaaattt 

a t taaaga tacaa ttaa tagaat tggaaaaa t tggtggaac taaagcgc t cga t ttagaa 

ctaggtttttctcaatggggcttcaaacagcaacctaatgaatcatatgctgaatatgca 

aaacgtatagcgaatagtaaagtttgggagactgaagatcaggctgtaaatgatttaaca 

actgctggagcagaaaagttaaaccaaatgacgacattgaatcctaatatcgtctataca 

tcatatacaggtgctgcaacacatactggaccattaggcaatgaagtgccgaatattaga 

caattcccactattcgatttaacaagtcgtgtgataggtggagatgataataaaaatgtc 

agagtaaatgatggcatagtacctgtgtcttcttcactacatccaagtgatgaagcattt 

aagaaggtaggtatgatgaacctagcaactgacaagggtatctggcaagtgagacccgta 

/^ar»'^jat-rrs»t" t*rYrr<^ja t'f^ix f-r»h ^trs» 1* t* f^rrrtf^^ ^ stem ^ a i^Ha/^^rra ♦•♦•a t"aarr^/<»a 

c ca u (^a cga uy y ^ <^ ^ aga u u i»ag ucgsc t cagu 

ggagaagaattaggtcaattctatatgagtatgataaataatatgttgaaagtcgaagag 

ttagatggtattacacgtaag 




in}ui£slc£aX tsiaaX tvasp3.vn.t6V'dalcd]cvsat(jn.i.cLa}cvtQ€S(2atnaX}cGlp]c56n 
i kkhykdykvtd tekdnkgf thy t Iqpkvgn tyapdke vkvh tnkeglcwl vngcltdakk 
vqp tnkvai skesatdkaf eaikidrqkalailksdvi ktnkve idgeknkyvyni eii 1 1 
spkishwnvkidaetgqwdklninikeaattgtgkgvlgdtkqininsvsggytlqdl tq 
qg 1 1 s aynydan tgqay Imgdkdkn f vddeqragvdanyyake tydyy kn t f gr esydnq 
gspilsieihvnnfqgqdnrnnaawigdkmiygdgdgrtftalsgandwaJieithgvtqq 
tanlvyr sqsgalnes f sdvf gy f iddedf Imgedvy tpgvggdal rsmsnper f gqpsh 
mud f vy tn s dnggvh t n s gipnkaayn t ir s i gkqr s eqi yyral tvy 1 1 sns d f qdaka 
slqqaaf dlygdgiaqqvgqawdsvgv 


360. 


mskhsatXvimf li t Ilpi f qyqasahatleks tpqqqgvikdkpeaiklef nepvntky 
s svtl f ddkgkkikdlkpi ttgwsqtwEsseqivngtntiewhtvsadghevgdtfef s 
vgkvrlkm 


361. 


mkki kt is tl vaglgi af 1 ghtthadaaennnqqqs tynys ttevs f snsgnly tsgqct 
wyvydktggkigstwgnanswataaqaagftvmtpeegaiiDqssegafghvafvesvnn 
dgs i t vs emnydggp faistrtisas e as syny ihl n 


362. 


mkki a tat iatagiat f af ahhdaqaaeqnndgynpnt^ysy sy ty tidaegnyhy twkg 
nwspdxvntsynyrmyimynyygyimysnyimysnymyimyqsrmtqsqrttgp 

rmwanaaarsgytvnnspakgallqtsqgayghvayvegvnsngsirvseiiinyghgagvv 

t s r t i s asqaasyny i h 


363. 


1 edkkapvned f Inyiknyadvrnipl s rr)Gnas 1 f ht sktaiddvsqeklntwlrkpdk 
f yvniiel skdlyyksgeyrsllny f idmar f yyvidpl f s edskmskekvkkdlskisl 
qlnkninlkhel akiyktcvledi f f gyeiedkdriyfmlkldpkyckl vgisdgmy tyafn 
1 syf dgnldllkt f pee f qraylersi dkgadlnwf ipdf tks wf kineddpt 1 Ippf s 
tmf epl Idlndykkl kkagakinnyml Ihqkvpmhdnankdyqadnf ai saeamdy f sel 
vnen Ipde igs i vspme vnp i kl drddk t dkvl eat rdvyna s gvs s f i f rmdkns t gg 1 
ty svrkdel f vin f yrqverwlnrk i rygni vaJmqwr i si Invtgrasedtyl eql tksg 
t f gf s vrgri aalhgldyhtlsqslelenni Idldtnliplas shtgglntaveqtkgki 

cuoy uj^csiv'JXiU.i.oUDy ^j^OJixuo oiiac ii.jv9XByyui.>iitic 


364. 


vgws i i t g i t i Cvs gqhaqaaemt qs s sdsneqsqq t eqyehked t thl sye Ingege t 
asqsktsqenqsdgnvqkksnqiqqds tqtsplndqkqtsmeqqskdnhvtpnsrqdtyp 
kgqnqddkgkqq f kdnqhs q t ehqpn t qnqnndqds s dkkqhp s dq t qds s skg t qpkqs 
qs iedrdk tvkqpsskvlikigntktdktvktnqkkqt s 1 tsprwkskqtkhinql taqa 
gy jsJiqypvvxviiq£vyxVLjBQQ ujvyiivi\.m3x cKxy y x viican vy at ssiiy 
dravelyyyikggrvdygaahaakyghkrygr tyegimpdwepgkkihl vghsmggqt i r 
Imehflmgnqeeidyqrqyggtvsdl fkggqdnmvstittlgtphngtpaadklgstkf 
i kd t inri gklgg tkaldl e Igf sqwgf kqqpnesyaeyakrianskwe tedqavndl t 
tagaeklnqmttlnpnivytsytgaathtgplgnevpnirqfplfdltsrviggddnknv 
rvndgivpvssslhpsdeafkkvgmmnlatdkgiwqvrpvqydwdhldlvgldttdylcrt 
geelgqf ymsminnmlkveeldgi trk 


365. 


tcaataaggtgctttctaaagaatttttctccccatgtccaatctataaataaatctttg 
gttaaaaattgcgacacaaccattctcattcgattatgcataaaaccagtttgtgtcaat 
tccattattgctgcatcaatgattggaaatcctgtttgcccttcgcaccatgcattaaaa 
tccgcttcattttgcgaccattttatctgtcgatatttaggtttgaaagcttggtatgag 
gtttcaggatactgtgtcattaacacataa 


366. 


ctgttgcaccatttggtccttttgcacctaagtcaattgatacttgcccagttgccatat 
caggaattaacattggtacgaaaaatggactcacacgtcttgggcctttatccattaatt 
gtttatgtgcaatttcaaatgtttccataccaccgataccagaaccaatccatacaccga 
ttcgatctgcagtattttcat 


367. 


gatgcacctttaggtctaatacctggtgttacttttaaaaatgatgtacctaacttttca 
gtcaacatacgactttcaagaggtgaacaaacaacgccatctaaaccagctgcatttgct 
aacttggcataa 


368. 


tacatcaaaccactatgtttacccattttcttaccatcaagtgttatcatatcacccggt 
tgtgcaggtaaatattgtgataaaaatgttttaaagtttttttcgccgataaaacaaatg 
cctgtagaatcttttttcttagcagtaacaagtccttgttcttcagcaattcgacgcact 
tcactcttttcgatgtcgccaattgggaacatcacttttgaaagttgttgt 
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369. 


cgtttcgcatcttcatcatattctaataatggccaatctgtcacccataagaagtttaat 
tttgtttcatcgattaaacctaattctttagctaatttgacacgtaatgcacctaaactt 
tgtgcaacgacatttggtttgtctgcaacaaacattactaagtcaccagcttcagcacca 
gttaacgtaagtaatgtttcaacattttctgtttcaaagaaacgtccaattggacctgtc 
aaaccatctCccacaactttaacccacgctaatcctttagcacca 


370. 


cgtcaacgtcctgtccatgtgtttccaaaaaataataatccacatgggcaatataatcat 
caatatcaacatcactacgtaacgctagcaaatgctttt 


371. 


a tgaa tgaagca t c t aa 1 1 fcaa t c 1 1 aacca t gcc aaatgaa tccaaagccgc aac taaa 
atagcaaagattaagccgccaatcactggtgctggtatacaaataegttttaaaaaatta 
acg 


372. 


attctatcagccgcattatccacaccggcattattaaacaacacatcgattcctccaaac 
tgttcctttatgtcagacacaaagtctaccacttgttgttcgcttgcattatccacatta 
tacgccttcgcattgtcaccattacttttaattttatcgacagtctccgataccgcttca 
gctatgtctaccgccaatacatacgcaccttat 


373 . 


tcttcttttggttcacctttactaataattactccagttaatggattttttagtgttggt 
gtcgttattgtcttctcacctttttgtccttctcttgttactttttctgtccctggtgct 
aaat ccggat taaa 1 1 tacg 1 1 c 1 1 tc t tgaa tggaa tc tc t tcaac t tt 1 1 1 1 1 c taa t 
tctgttattgtttttggcgcttctggtgtaaaagtaaactctgaacctttcaagtcagtt 
ctcatccagccatttgcatttatccct 


374. 


ttactaacatttattgctgttaaaccfcacgatgacaaataaaataatagctaatactttt 
aaaataactaaaatattttccatacgagctgcttccgacataccacgtgatagtaataat 
gcagttaataaaataacgatagcagcaataatatcgataaaaccgccatttgtaccaaat 
ggatttgataatgctgcaggtaattcgatgccaattggtttcacaagtccgcgtaaattc 
gctgagaatcctgatgcaacaaaggctacggcgataaaatattcagctaatagagcccaa 
ccggcaacccatccaaaaaattcaccaaataatacattgacccaagaa 


375. 


gatgtgttgaaactgagttcaattaaattatatgtttttattatacactttttgacatat 
tttttaaatttaagaatgcgaagatttttaacatttctgatgctagctttctttttcatc 
tttcaaatgcttaataaaatcaaagccaggtcgccctttagccaatgcttccatcacatc 
ataccaatccgaaccgacttgttgatatatattttgcaa 


376. 


tctatcattgtaaatactgtatctaagtgcataaaagttcgactagttggaatttcaatt 
gc tac tac ttt 1 1 taaacg tcgcc tgcgga 1 1 ttcaaaaatacgtcgcgc taac ttttca 
atagcttgtgcagatgtacgttctgaaacgcctatagccaagacatctttagataaaaca 
agttcatcgccgccttcaatattgaatgggcaatctcgatctaaccagattggaatattc 


377. 


gaagtcttggccattcccttgagtaaacatgaagccccagccatctgctcctgttgtatt 

ac(^ u uy g u uy i: cy c u cy ctac uggaacay Caa ucgcaaagtct Cta t 

atcattatattctaa 


378. 


s i r c f 1 kn f sph vqs i nk s 1 vkn cdt t i 1 i r Icilqpvc vns 1 iaasroignpvcpsWial k 
sas £cdhf icrylglkawyevsgycvint 


379. 


1 Ihhlvl Ihlsql i 1 aqlpyqe 1 tl vrkmdehvlglypl ivyvgf pyhryqnQs ihr 
fdlqyfh 


380. 


daplgl ipgvt f kndvpnf s vnirl sr geqcttpskpaa f anla 


381. 


yikplclpif Ipssvi ispgcagkycdknvlkf f spiktpipves f f lavtspcssairr t 

si f smspigni tf escc 


382. 


rfasssysnngqsvthkkfnfvssikpnslanltmapklcattfglsatnitkspasap 
vnvsnvs t f svskkrpigp vkpss t tl thanpl ap 


383. 


rqrpvhvEpknnnphgqynhqyqhhyvtlana f 


384 . 


iiiiicoiaii.L x-i. ^ujjixxsof^aen^t^xai^^r^^j^j. L.y ay Kj^Xx XKJ^J. u 


385. 


amstantyapy 


386. 


pgaivsgpysvnsligsfvissfgsplliitpvngffsvgwivfspfcpslvtfsvpga 


387. 


11 1 f iav3<p tiutnki i ant f ki t3ci f Biraasdiprdsnnavnki t iaai i si kppf vpn 
g f dnaagn smp i g f t spr k f a enpda t ka t a ikys anr aqpa thpknspnn tl tqe 


388. 


dvlklssiklyvfiihfltyElnlrmrrfltflralafffifqmlnkikarspfsqcfhhi 
ipirtdlliyilq 


389. 


si i vntvskcikvrl vgis i a 1 1 f Invacg Cski rranf siacadvrse tpiakt sldkt 
sssppsilngqsrsnqigifaslnlg 


390. 


evl aipl skheapai c sec i 1 1 wvcywnsnckvf i kiy f i i i f 


391. 


cgttgcacaaagctgaatgttaaaaatgcggatccgccagcaatgactgcaatccaacaa 
tctgatgcgacaccaccaaacataaataggaagaagccacatgcaatggcagctgcaaag 
aaattcgttaaaaaagaatattgtaatgatqcatgctgtaaa 


392. 


rctklnvknadppamtaiqasdatppninrkkphamaaakkfvkkeycndacck 
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393. 


atgac taa taaaagagaaga tg tccgcaa t a tagcaat tat tgc ccacg t tgacca tggt 
aaaacaactttagtagatgagttgttaaaacaatctggtatattcagagaaaatgaacat 
gtcgatgaacgtgcaatggactctaacgatatcgaaagagagcgtggaattacgattcta 
gccaaaaatacggctgttgattataaaggtacacgtattaatattttggatacaccagga 
catgcagactttggtggagaagtagaacgtattatgaaaatggttgatggggttgtctta 
gtagtagatgcgtatgaaggtacaatgcctcaaacacgttttgtacttaaaaaagcgcta 
gaacaaaacctgaaacctgttgttgttgttaataaaattgataaaccatcagcacgtcca 
gagggtgttgtagatgaagttttagatttatttattgaattagaagcaaacgatgaacaa 
ttagaattccctgttgtttatgcttcagcagtaaatggtacagctagcttagatcctgaa 
aagcaagatgataatttacaatcattatatgaaacaattattgattatgtaccagcccca 
attgataacagtgatgagccattacaattccaagtagcattgttggactacaatgattat 
gttggacgtattggtattggtcgtgtattcagaggtaaaatgcgtgtcggagataatgta 
tcactaattaaattagacggtacagtgaaaaacttccgtgtaactaaaatctttggttac 
tt tgga tt aaaacg ttt agaaa t tgaagaagcacaagc tggaga 1 1 taa t tgc tg 1 1 tea 
ggtatggaagacattaatgttggtgaaactgtaacaccacatgaccatcaagaagcattg 
ccagttctacgtattgatgagcctactcttgaaatgacatttaaagttaacaattctcca 
tttgctggccgtgaaggtgactttgtaacagcacgtcaaattcaagaacgtttaaatcaa 
caattagaaacagatgtatctttgaaagtttctaacacagattctccagatacatgggta 
gttgctggtcgcggtgaattgcatttatcaatccttattgaaaatatgcgtcgtgaaggt 
tatgaattacaagtttcaaaaccacaagtaattattaaagaaatagatggtgtaatgtgt 
gaaccatttgaacgtgtgcaatgtgaagtgccacaagaaaatgcaggtgctgttattgaa 
tcattaggtgcacgtaaaggtgaaatggttgatatgactacaactgataatggacttaca 
cgtttaatctttaatgtaccggctcgtggtatgattggttatacgactgaatttatgtca 
atgacaagaggttacggtattattaaccatacatttgaagaatttagaccacgtattaaa 
gcacaaattggcggtcgtcgtaatggtgcattaatttcaatggatcaaggttctgcaagt 
acttatgccattttgggacttgaagatagaggtgtaaacttcatggaacctggtactgaa 
gtttatgaaggtatgattgttggtgaacataatcgtgaaaatgatttaactgttaacatc 
actaaaacaaaacatcaaactaacgtcicgttctgcaacgaaagaccaaacacaaacaatg 
aatagaccgcgtattctaacattggaagaagcgttacaattcattaatgatgatgaactt 
gttgtggttacaccagaaagtatacgtttaagaaagaaaattttaaacaaaaatgttcgt 
gaaaaagaagcaaagcgtatcaaacaaatgatgcaagaaaacgaa 


394. 


gtgcttaggagtgatttttatatgtcttattccattgttagagtttcaaaagttaaatct 

ggaacaaatacaacgggcatacaaaaacatgttcaaagagaaaataataattatgaaaat 

gaagatatagaccatagtaaaacttacttaaattatgatttggtaaatgctaataaacag 

aattttaataacttgattgatgaaaaaatcgaacagaattatacaggcaaaagaaaaatt 

agaacagacgcgattaaacacattgatggtttaattacatcagacaatgatttctttgat 

aatcaaacgccagaagatacaaagcagttttttgaatatgctaaagagtttttagaacaa 

gaatacggtaaagataatttattatatgcaacagttcacatggacgaaaaaacaccacat 

atgcattatggcgttgttccaataactgatgatggtcgtttaagtgctaaagaagttgta 

ggtaataaaaaagctttaacagcgtttcaagatagatttaatgagcatgttaaacaacga 

gga ta t ga 1 1 tagaacg t gggc aa t c aagac aag t aac aaa tgc t aa ac a tgagcaaa t a • 

agtcagtataaacaaaaaacagaatatcataagcaagaatatgaacgtgagagccaaaaa 

acagaccatataaagcaaaagaacgataaattaatgcaagagtaccaaaaatcgttaaat 

acgcttaaaaagcctataaatgttccgtatgagcaagaaactgaaaaagtaggtggttta 

tttagcaaagaaatacaagciaactggaaatgttgtaataagccaaaaagatttcaatgaa 

tttcagaaacagataaaagctgctcaagatatttcggaagattacgagtatataaagtct 

ggtagagccttagatgataaagataaggaaatacgagagaaagatgatttattaaataaa 

gcagttgagcgtattgaaaacgcagacgataattttaaccaactttacgaaaatgcaaag 

ccacttaaagagaatatagaaatagcgttaaagcttttaaaaatcttactaaaagagtta 

gaacgagttttaggaagaaatacctttgcggaaagagttaataagttaacagaagatgaa 

ccaaaacttaatggtttagcaggaaacttagataaaaaaatgaatccagaattatattca 

yOlCL^Cl^^ClCLV^ClJij^^ClCl^ClCiyclCLl-rCICl^ClClCLClV^ClCl aCtCLOOLV^^CI^ CLLiCtvJ dy y OCX L.y k^ClN^ U> WCk 


395. 


mtnkredvmiai iahvdhgkttlvdellkqsgif renehvderamdsndierergi til 
aim t avdykg trini Id tpghadf ggever intovdgwl wdayegtmpqtr f vl kkal 
eqnlkpvvvvnkidkpsarpegvvdevldl f ieleandegl ef pvvyasavngtcis Idpe 
kqddnlqslye t i idyvpapidns deplqf qvcLl Idyndyvgrigigrvf rgkmrvgdnv 
s 1 i kl dg tvkn f rv tki f gy f glkr 1 e i eeagagd 1 i avs gmedi nvge t vtphdhqeal 
pvl r i dep 1 1 em t f kvnn sp f agr egd f vt arqiqer Inqql e td vs 1 kvsn t d sp d twv 
vagirgelh 1 s i 1 i sntturregye Iqvskpqvi i. k6 x dg viuc 6p £6 irvqc 6 vp qsnagavi. 6 
slgarkgemvdmt ttdngl trl i f nvpargmigyttef msmtrgygiinhtf eef rprik 
aqiggrrngalismdqgsas tyai Igledrgvnf mepgtevyegmivgelmrendl tvni 
tktkhqtnvrsatkdqtqtmnrpri 1 tleealqf inddelvwtpesirlrkkilnknvr 
ekeakrikqiranqene 


396. 


VLRSDFYMSYSIVRVSKVKSGTlOTGIQKHVQRENNNYENEDIDHSKTYLt^ 

NFl^IDEKIEQNYTGKRKIRTDAIKHIDGLITSDNDFFDNQTPEDTKQFFEYAKEFLEQ 

EYGKDNLLYATVHMDEKTPHblHYGWPITDDQRLSAKEWGlsnaCALTAPQDRFNEHVKQR 

(m>LERGQSRQVTNAKIIEQISQYKQKTEYHKQEYERESQKTDHIKQKNDKLMQ5YQKSIiN 

TLKKPINVPYEQETEKVGGLFSKEIQETGNWrSQKDFNEFQKQIKAAQDISEDYEYIKS 

GRALDDKDKEIREKDDLLNKAVERIENADDNFNQLYEN2^PLKENIEIALKLLKILLKEL 

ERVLGRm'FAERVNKLTEDEPKLNGLAGNLDKKMNPELYSEQEQQQEQQKNQKRDRGMHL 


397. 


atgactgttgaagaaagatccaatacagccaaagttgacattttaggggtcgattttgat 
aatacaacaatgttgcaaatggttgaaaatattaaaaccttttttgcaaatcaatcaacg 
aataatctttttatagtaacagccaaccctgaaatagtgaattacgcgacgacacatcaa 
gcgtatttagagttaataaatcaagcgagctatathgttgctgatgggacaggagtagtc 
aaagcttcgcatcgtttaaagcaacctctagcgcatcgtatacctggtattgagttgatg 
gatgaatgtttgaaaattgctcatgtaaatcatcaaaaagtatttttgctaggggcaact 
aatgaagttgtagaagcggcacaatatgcattgcaacaaagatatccaaacatatcgttt 
gcacatcatcacggttatattgatttagaagatgagacagtagtgaaacgaattaaactg 
tttaaacctgattacatatttgtaggtatgggattccctaaacaagaagaatggattatg 
acacatgaaaaccaatttgaatctacagtgatgatgggcgtaggtggttctcttgaagta 
tt tgc tggggctcwiaaagagagcgccttatatctttagaaaattaaacattgaa tgga ta 
tatagagcattaatagattggaaacgtattggtagattaaagagtattccaatatttatg 
tataaaatagccaaagcaaaaagaaaaataaaaaaggcgaaa 


398. 


m t vee r s n t akvdi 1 g vd f dn t tml qraveni k t f f anqs tnni f i V t anp e i vnya t thq 
aylelinqasyivadgtgwkashrlkqplahripgielmdeclkiahvnhqkvfllgat 
neweaaqyalqqrypnls fahhhgyidlede twkrikl f kpdyi fvgmgf pkqeewlm 
thenqfestvmmgvggslevfagakkrapyifrklniewiyralidwkrigrlksipifm 
ykiakakrkikkak 
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399. 


atgagtgaaaattttaagttacgtaaaatgaaagtcggtttagtatctgttgcaattaca 
atgttatatattatgacaaacggacaagcagaagcatctgaaaatcaaaacgcttfcaatc 
tctaatataaatgtagacaaccaggaaaaacagaataatgtaaatcaagctgttcagcct 
caaaataatactaatgaaacatcaaaagtaccggctaattttgtcaaattgaatgatatt 
aaaccaggtgatacttctatacaaggaacaactttaccaaatcaatttatactattaact 
attgataaaaaagatgtgagcfccagttgaagattctgacagcagctttgttatgtctgat 
aaagatgggaa t tt taag ta tgac 1 1 aaatggtcgcaaaa t tgt tcataa tcaagaaa 1 1 
gaagtgtcttcatcagatccctatttaggtgacgatgaagaagatgaagaagtagaagaa 
acttcaactgaagaagttggtgctgaggaagaaagtacagaagctaaagctacatataca 
acaccgcgatatgaaaaagcgtatgaaataccgaaagaacagctaaaagaaaaagatgga 
catcaccaagtttttatcgaacctattactgaaggttcaggtattattaaaggccatacc 
tctgtaaaaggtaaagttgctctatctattaataataaatttattaactttgagacaaat 
gctaatggtggtccaaataaagaagaagcgaaatctggatcagaaggaatctggatgcct 
at tga tgacaaagga tac 1 1 1 aa 1 1 1 tgac 1 1 caaaacgaaacg 1 1 tcga tga 1 1 1 agag 
ttaaagaaaaatgatgagatctcattaacatttgcacctgatgacgaagatgaggcattg 
aagtcattaattttcaaaactaaggtaacgagtttagaagatattgataaagcagaaact 
aaatatgaccatactaaagtggaaaaagtaaaagtattgaaagatgttaaagaagattta 
catgtagatgaaatttacggaagcttatatcatacagaaaaaggtaaaggtattcttgat 
aaagaaggtactaaagtaattaaaggtaagactaaattcgcaaatgcagttgtgaaggta 
gactctgaactaggtgaaggtcaagaattccctgatttgcaagtcgatgraaaaggtgaa 
ttcagctttgatgtagatcatgctggatttagattacaaaatggagaaacactaaacttc 
acagtagttgatcctattacaggtgaattattaagtggaaattttgtttctaaaaacata 
gat at 1 1 a tgaa tc tec tgaagaaaaagcaga tcgtgag tt tga tgaaagaatggaaaac 
acacctgcatatcataaattacatggtgataaaattgtcggccacgatactaacggattc 
ccgattacctggttttatccattaggtgaaaagaaagttgaacgtaaggcaccaaaatta 
gaaaaa 


400. 


msenf kl rkmkvglvsvai tmlyimtngqaeasenqnal isninvdnqekqnnvnqavqp 
qnn tne tskvpan f vkl ndi Jqpgd ts i gg t tlpnq f i 11 1 i dkkdvs svedsdss f vmsd 
kdgnfkydlngrkivhngeievsssdpylgddeedeeveetsteevgaeeesteakatyt 
tpryekayeipkeqlkekdghhqvfiepitegsgiikghtsvkgkvalsinnkfinfetn 
anggpnkeeaksgsegi wmpiddkgy f nf df ktkr f ddlel kknde i si t f apddedeal 
kslifktkvtsledidkaetkydhtlcvekvkvlkdvkedlhvdeiygslyhtekgkgild 
kegtkvikgktkfanawkvdselgegqefpdlqvdxkgefsfdvdhagfrlqngetlnf 
twdpitgellsgnfvsknidiyespeekadrefdermentpayhklhgdkivgydtngf 
pitwfyplgekkverkapklek 


401. 


gtctatatgctatcaagtaccaggtttattgttaggtggtacaacaattgtaataagtcc 
actaatatcattaatgaaagatcaagtggatcaattaaaagcgatgggaattcaagctgc 
ttttttaaa 


402. 


vymlsstrfivrwynncnkstniinerssgsiksdgnsscf fk 


403. 


tttaaatataaaaaaaacagaaaaatacctagtattatgatgcaacaaattaaaattact 
atactatattcatatttaacgataaataaatgggaataccttcttaacataacaccaaat 

aagaccgtacttcctgccactggccaaaaagaattgattttagctgtcttcacaatgttt 
aaagtttcaaaatctttttcgctgattttgacgtacttttttggaatcagccaattaatc 
a t tgggaaaaagagtgc t aaccatgtac t tac taaa tcaatca tcaaatat tcatc tttg 
tatttgatQQttctatatttgggattcttattaatattttcagtttcacaaagcaatgtc 
tccacttcttttcaattggttttatat 


404. 


fkykknrkipsimmqqikitilysyltinkweyllnitpnktvlpatgakelilavf tmf 
kvsks f si i 1 tyf f gisqliigkksanhvitksiikysslyliilylgClli f evsqsnv 

stsfqlvly 


405. 


ggaatgaaaatgatttcgatttccgatgaaatcaattgtttaatttgttgcaattgtgta 
gggttatgttcttttatttcttctgctaagtatattttttggatttccatttcttctaac 
actgtagctaagacatcaataaagcgtggtaagtttttagttacagctaggtcgatacga 
cga 


406. 


gmkmisisdeincliccncvglcsfissakyi fwisissntvaktsikrgkf Ivtarsirr 


407. 


tttgaagctacaaaggtaccgcataatggcagcacattaattaacaatgcgctaaacttt 
aatgaggcgctgatttgcttgtctttaaaagtcaacatagcactgataattcctaaaata 
gctactatacgtggaattgtcatgctcggatactgcggtatatgtaagaaagcaccaaga 
cctgctatcacaccacatactaacgcaatatatagaaattgcttcaaatcattcactcct 
aaattgttattacactattacaca 


408. 


f eatkvphngs t linnaln f neal i els Ikvnialiipkiatirgivmlgycgickkapr 

pai tphtnaiymc Eksf tpklllhyy t 


409 . 


atgcttgctgc tcgcatactattagaatctggtgcagaaggtacgcgtgtagaagatacc 
atgacacgtattgcaaaaaaacttggttacagtgaaagtaacagctttgttacaaacact 
gtcatccagtttacgttacattcggaatcgtttcctagaatatttagaattacctctcga 
gatacaaacttaataaaaatttctcaagctaataaaatttcgcgtcaaattacaaacaat 
gaaatttctttagccgaagcaaaaacgcaacttgaaaaaatatatgttgctaagcgtgac 
agcagtcttccctttaaaggttttgctgcagcaatgattgcaatgagtttcttatattta 
caaggtggtagattgattgatgttttaactgcgatattagcaggtagtctaggataccta 
gtcactgagattttagatcgtaagttacacgcacagtttatcccagaattcattggttca 
ttagttattgggattatcgccgttattggacatacacttattccaacaggtgacttggca 
actattatcattgcggcagtcatgcctattgttcctggtgtattaataacaaacgcaata 
caagatttatttggtggacacatgttgatgttcacaacgaaatcattagaagcattggtt 
actgcgtttggcatcggtgctggcgttggtagcgtattaattttagta 


410. 


mlaarillesgaegtrvedtmtriakklgysesnsfvtntviqftlhsesfprifritsr 
dtnlikisqankisrqitnneislaeaktqlekiyvakrdsslpfkgfaaamiainsflyl 
qggrlidvltailagslgylvteildrklhaqfipefigslvigiiavightliptgdla 
t i i iaavmpi vpgvl i tnaiqdl f gghmlmf t tks leal v ta f gigagvgs vli 1 v 
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411. 


atgacatttaataaagtattattgagctggatagtcatattgattataacaactagcata 
tatctattttggcagttgggcgatatcaatgatgtatttaaccagtctattttaatcaat 
gttagattaccgagattattagaagcattgttgacaggtatgatattaactgttgcaggc 
cttatatttcaaacagttttaaataatgcattggcagatagcttbacattaggattggca 

a*-f ^rr/^#^i-r^t' a/^a t-rrrrH hi^arrna t" fiOC'^ t* l"^ t" h t" t" ha rrrr h Aft<^nnfrf t" t"#it*CTaatt 
ay Cgy cgccacatC ugy t-CtiCiyyoii* uay^oci-aLii, i_ u uciyy t.i.i«ciciv«cici^y c i-a L.yyc»i-i, 

cctgtattttcaataacatttagtttgataacattaataactgtattagtcattacgtcg 
gtattgagccaaggctatccagttagaatcttaatattaagtggtttaatgattggtgcg 
ttattcaattcacttctatattctttgattttattaaaacctcgcaaatcaaatacaatt 
gccaattatctgtttggtggttttggtgatgcagaatactcaaatgtatctataatagca 
atcacatttatcattgcattgtttggtatatttatcattcttaatcaactaaagttattg 
caattaggagaactaaaaagtcagtcactaggcttaaatgttcaattgattacatatatc 
gcgttatgtatagcttcfcatgataacggcgataaatgtcgcatatgttggcatcattgga 
ttcattggtatggtgataccgcaactcattagaaaatggcagtggaaacaatcattagga 
agacaattggctttaaatattgtaactggaggacaaataatggttatggcagattttatt 
ggtagccatatattgtcaccagtacaaataccggcaagtattatcattgcattaattggt 
ataccagtgttattttacatgctaatatctcagtcgaaacggttacac 


412. 


mtfnkvll'swiviliittsiyl fwqlgdindvfnasilinvrlprllealltgTniltvag 
lifqtvlnnaladsftlglasgatfgsglalflglttlwipvfsitfslitlitvlvits 
vlsqgypvrililsglmigal fnsllyf lillkprklntianylfggfgdaeysnvsiia 
itfiialfgifiilnqlkllqlgelksqslglnvqlityialciasmitainvayvgiig 
f i gmv ipql i r kwqwkqs 1 gr ql a 1 n i V t ggqimvmad f i gshi 1 spvqipas i i i a 1 ig 
ip vl f ym 1 i s qs kr 1 h 


413. 


atgaacaaacagcaaaaagaatttaaatcattttattcaattagaaagtcatcactaggc 

gttgcatctgtagcaattagtacacttttattattaatgtcaaatggcgaagcacaagca 

gcagctgaagaaacaggtggtacaaatacagaagcacaaccaaaaactgaagcagttgca 

agtccaacaacaacatctgaaaaagctccagaaactaaaccagtagctaatgctgtctca 

gtatctaataaagaagttgaggcccctacttctgaaacaaaagaagctaaagaagttaaa 

gaagttaaagcccctaaggaaacaaaagaagttaaaccagcagcaaaagccactaacaat 

aca Ua tec tat 1 1 tgaat c aggaac t tagagaagcgat taaaaacc c tgcaa t aaaagac 

aaagat c a tagcgcaccaaac tc teg tec aat tgat 1 1 tgaaa tgaaaaagaaaga tgga 

actcaacagttttatcattatgcaagttctgttaaacctgctagagttattttcactgat 

tcaaaaccagaaattgaattaggattacaatcaggtcaattttggagaaaatttgaagtt 

tatgaaggtgacaaaaagttgccaattaaattagtatcatacgatactgttaaagattat 

gcttacattcgcttctctgtatcaaacggaacaaaagctgttaaaattgttagttcaaca 

cac ttcaataacaaagaagaaaaatacgattacaca ttaatggaattcgcacaaccaatt - 

tataacagtgcagataaattcaaaactgaagaagattataaagctgaaaaattattagcg 

cca tataaaaaagcgaaaacac t agaaagacaag tt t atgaa t taaa taaaat tc aaga t 

aaacttcctgaaaaattaaaggctgagtacaagaagaaattagaggatacaaagaaagct 

t tagatgagcaagtgaaatcagc ta 1 1 ac tgaa t tccaaaatg tacaaccaacaaa tgaa 

aaaatgac tgat t tacaagatacaaaa ta tgt tg tttatgaaagtgt tgagaataacgaa 

tctatgatggatacttttgttaaacaccctattaaaacaggtatgcttaacggcaaaaaa 

tatatggtcatggaaactactaatgacgattactggaaagatttcatggttgaaggtcaa 

cgtgttagaactataagcaaagatgctaaaaataatactagaacaattattttcccatat 

gttgaaggtaaaactctatatgatgctatcgttaaagttcacgtaaaaacgat tgat tat 

gatggacaataccatgtcagaatcgttgataaagaagcatttacaaaagccaataccgat 

aaatctaacaaaaaagaacaacaagataactcagctaagaaggaagctactccagctacg 

cctagcaaaccaacaccatcacctgttgaaaaagaatcacaaaaacaagacagccaaaaa 

gatgacaataaacaattaccaagtgtcgaaaaagaaaatgacgcatctagtgagtcaggt 

aaagacaaaacgcctgctacaaaaccaactaaaggtgaagtagaatcaagtagtacaact 

ccaactaaggtagtatctacgactcaaaatgttgcaaaaccaacaactgcttcatcaaaa 

acaacaaaagatgttgttcaaacttcagcaggttctagcgaagcaaaagatagtgctcca 

ttacaaaaagcaaacattaaaaacacaaatgatggacacactcaaagccaaaacaataaa 

aatacacaagaaaataaagcaaaatcattaccacaaactggtgaagaatcaaataaagat 

atgacattaccattaatggcattattagctttaagtagcatcgttgcattcgtattacct 

dy dcictciv^y ucLaacia.(« 


414. 


MNKQQKEFKSFYS IRKSSLGVASVAI STLLLLMSNGEAQAAAEETGGTNTEAQPKTEAVA 

SPTTTSEKAPETKPVANAVSVSNKEVEAPTSETKEAKEVKEVKAPKETKEVKP 

TYPIIJSQEIiREAIKNPAIKDKDHSAPNSRPIDFEMKKKIXSTQQFYHYASSVKPARVIFTD 

SKPEIELGLQSGQFWRKFEVYEGDKKLPIKLVSYTJTVKDYAYIRFSVSNGTKAVKIVSST 

HFNNKEEKYDYTLMEFAQPIYNSADIOPKTEEDYKAEKLLAPYKKAKTLERQVYELNKI 

KLPEKLKAEYKKKLEiyrKKALDEQVKSAITEFQWQPTISIEKMTDI^ 

SMMInWKHPIKTG^ILNGKKYlWMETTlTODYWKDFMVEGQRVRTI SK^ 

\^GKTLYDAIVKVHVKTIDYIX3QYHVRIVDKEAFTKAOTDKSNKKEQQDNSAKK^ 

PSKPTPSPVEKESQKQDSQKDDNKQLPSVEKENDASSESGKDKTPATKPTKGEVESSSTT 

PTKWSTTQNVAKPTTASSKTTKDWQTSAGSSEAKDSAPLQKANIKNT^roGHTQSQN^^ 

rfTQENKAKSLPQTGEE SNKDMTLPLMALIJUJSS I VAFVL PRKRKN 


415. 


atgaattatccaaatggtaaaccatatcgtaaaaatagtgctatagacggagggaaaaag 
accgctgcctttagtaatattgagtatggtggacgtggtatgtcacttgaaaaagatatc 
gaacattcaaatacgttttatcttaaaagcgacattgcagttattcacaaaaagcctacg 
ccagtacaaatagttaatgtcaactatcctaagcggagtaaagctgtgattaacgaagct 
tattttcgtacaccttcaacaactgattacaacggcgtttatcaaggttattatattgat 
tttgaagcaaaggaaactaaaaacaagacgtcctttcctttaaataatattcatgaccat 
caagtcgaacatatgaaaaatgcatatcaacaaaaaggtattgtgtttttaatgattcgt 
tttaaaacgctagatgaagtttatcttttaccctattcaaaattcgaagtattttggaag 
agatataaagataatattaaaragtctataacagttgatgaaatacgaaaaaatggttac 
catattccttatcagtatcaaccaagattagactatctaaaagcagttgataagttgata 
t taga tgaaagtgaggaccgcg ta 


416. 


mnypngkpyr kns aidggkkt aaf snieyggrgms 1 ekdi ehsnt f ylksdiavihkkp t 
pvqi vnvnypkr 3 kavi neay f r tp s t tdyngvyqgyyidf eake tknkts f plnnihdh 
qvehmknayqqkgi vf Imi r f k t Ide vyl Ipy skf ev f wkrykdnikxs i t vdei rkngy 
liipyqyqprldylkavdkli Idesedrv 
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417. 


ttgatatatctagataatgcggcaacgacgaaagcatttgaagaagtgttagatacttat 
ttaaaagtaaatcaatcaatgtattataatccgaatagtccgcataaagctggtttgcag 
gcaaatcaattactacaacaagcaaaaacccaaattaatgcaatgattaattcaaaaaca 
aattatgatgttgtattcactagtggtgcaactgaatccaataatcttgctttaaaaggt 
atcgcctatcgtaaatttgatacagcgaaggaaataattacatccgtgttagagcatccg 
tccgtattagaggttgtaagatatttggaagcacacgaaggatttaaagttaaatatgtt 
gatgtaaagaaagatggcagtatfcaacttagaacacttcaaagaattaatgtcagacaaa 
gccggcccagcaaccitguauy uatgcaacLuoauy uoa^ uyy oc*i«uv.«.a 
caaatggctaaagttataaaaaattatcctaaggcacattttcatgtagatgcggttcaa 
gcattcggcaaaatttcaatggatctcaataacatagatagtattagtttaagtggacac 
aagtttaatggtttaaaaggacaaggcgtcttacttgtaaatcacattcaaaatgttgaa 
ccaactgtccatggtggtggtcaagaatatggcgttagaagtggaacagttaatttgcca 
aatgatattgcaatggttaaagcgatgaagatagctaatgaaaactttgaagcatUgaat 
gcatttgttactgagttaaataacgacgtccgtcaatttttaaataaatatcatggagtt 
tatattaattcttcaacttcaggttcaccattcgttttaaatattagttttcctggcgta 
aaaggtgaagtattagttaatgctttttcaaaatatgacattatgatatctacgacaagt 
gcttgttcatctaaacgtaataaattaaatgaagtattggctgcaatgggattatcagac 
aaatctattgaaggtagtataagattatcatttggggctactacaactaaagaagatata 
gcgaggtttaaagaaatatttatcatcatttatgaggaaattaaggagttgctaaaa 


418. 


1 iyldnaa t tka f eevl d ty Ikvnqsmyynpnsphkaglqanal Iqqaktqinaminskt 
nydwftsgatesnnlalkgiayrkfdtakeiitsvlehpsvlewryleahegfkvkyv 
dvkkdgsinlehfkelmsdkvglvtcmyvnnvtgqiqpipqmajcviknypkahfhvdavq 
af gki smdlnnids i s 1 s ghkf ngl kgggvll vnhiqnvep tvhgggqeygvrsg tvnlp 
ndi ainvkainki anen f ea 1 naf V t e 1 rmdvr q f Inkyhgvyins s t s gsp f vln i s f pgv 
kgevlvnafskydimisttsacsskraklnevlaajiiglsdksiegsirlsfgatttkedi 
arfkeifiiiyeeikellk 


419. 


atgtcatatcattggtttaagaaaatgttactttcaacaagtattttaattUtaagtagt 
agtagtttagggcttgcaacgcacacagttgaagcaaaggataacttaaatggagaaaaa 
ccaactactaatttgaatcataatataacttcaccatcagtaaatagfcgaaatgaataat 
aatgagactgggacacctcacgaatcaaatcaaacgggtaatgaaggaacaggttcgaat 
agtcgtgatgctaatcctgattcgaataatgtgaagccagactcaaacaaccaaaaccca 
agtacagattcaaaaccagacccaaataaccaaaacccaagtccgaatcctaaaccagat 
ccagataacccgaaaccaaaaccggatccaaaaccagacccagataaaccaaagccaaat 
ccggatccaaaaccagatccagataacccgaaaccaaatccagatccaaaaccagaccca 
gataaaccaaagccaaatccggatccaaaaccagatccagataaaccaaagccaaatccg 
aatccaaaaccagaccctaataagccaaatcctaacccgtcaccagatcccgatcaacct 
ggggafctccaatcattctggtggctcgaaaaatggggggacatggaacccaaatgcttca 
gatggatctaatcaaggtcaatggcaaccaaatgggaatcaaggaaactcacaaaatcct 
actggtaatgattttgtatcccaacgatttttagccttggcaaatggggcttacaagtat 
aatccgtatattttaaatcaaattaataagttgggcaaagattatggagaagttactgat 
gaagacatttataatattattcgaaaacaaaatttcagcggaaatgcatatttaaatgga 
ttacaacagcaatcgaattactttagaittccaatatttcaatccattgaaatcagaaagg 
tactatcgtaatttagatgaacaagtactcgcattaattactggtgaaattggatcaatg 
ccagatttgaaaaagcccgaagataagccggattcaaaacaacgctcatttgaaccgcat 
gaaaaagacgattttacagtagttaaaaaacaagaagataataagaaaagtgcgtcaact 
gcatatagtaaaagttggctagcaattgtatgttctatgatggtggtattttcaatcatg 
ctatfccttatttgtaaagcgaaataaaaagaaaaataaaaacgaatcacagcgacga 


420. 


msyhwf kkml Istsililsss slglathtveakdnlngekp t tnlnhni t spsvnsemnn 
netgtphesnqtgnegtgsnsrdanpdsrmvkpdsnnqnpstdskpdpnnqnpspnpkpd 
pdnpkpkpdpkpdpdkplcpnpdpkpdpdnpkpnpdpkpdpdkpkpnpdpkpdpdkpkpnp 
npkpdpnkpnpnpspdpdqpgdsnhsggsknggtwnpnasdgsnqgqwqpngnqgnsqnp 
tgndfvBqrflalangaykynpyilnqinklgkdygevtdediyniirkqnfsgnaylng. 
IgqqsnyfrfqyfnplkseryyiTildeqyIalitgGigsmpdIkkpedkpdskqrsfGph 
ekddf twkkqednlckseistayskswlaivcsinmvvf siml f 1 f vkmkkknknesqr r 
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421. 



atgagagataagaaaggaccggtaaataaaagagtagattttctatcaaataaattgaat 
aaatattcaataagaaaatttacagttggaacagcatctattttaattggctcactaatg 
tatttgggaactcaacaagaggcagaagcagctgaaaacaatattgagaatccaactaca 
ttaaaagataatgtccaatcaaaagaagtgaagattgaagaagtaacaaacaaagacact 
gcaccacagggtgtagaagctaaatctgaagtaacttcaaacaaagacacaatcgaacat 
gaaccatcagtaaaagctgaagatatatcaaaaaaggaggacacaccaaaagaagtagct 
gatgttgctgaagttcagccgaaatcgtcagtcactcataacgcagagacacctaaggtt 
agaaaagctcgttctgttgatgaaggctcttttgatattacaagagattctaaaaatgta 
gttgaatctaccccaattacaattcaaggtaaagaacattttgaaggttacggaagtgtt 
gatatacaaaaaaaaccaacagatttaggggtatcagaggtaaccaggtttaakgttggt 
aatgaaagtaatggtttgataggagctttacaattaaaaaataaaatagattttagtaag 
gatttcaattttaaagttagagtggcaaataaccatcaatcaaataccacaggtgctgat 
ggttgggggttcttatttagtaaaggaaatgcagaagaatatttaactaatggtggaatc 
cttggggataaaggtctggtaaattcaggcggatttaaaattgatactggatacatttat 
acaagttccatggacaaaactgaaaagcaagctggacaaggttatagaggatacggagct 
tttgtgaaaaatgacagttctggtaattcacaaatggttggagaaaatattgataaatca 
aaaactaattttttaaactatgcggacaattcaactaatacatcagatggaaagtttcat 
gggcaacgtttaaatgatgtcatcttaacttatgttgcttcaactggtaaaatgagagca 
gaatatgctggtaaaacttgggagacttcaataacagatttaggtttatctaaaaatcag 
gcatataatttcttaattacatctagtcaaagatggggccttaatcaagggataaatgca 
aatggctggatgagaactgacttgaaaggttcagagtttacttttacaccagaagcgcca 
aaaacaataacagaattagaaaaaaaagttgaagagattccattcaagaaagaacgtaaa 
tttaatccggatttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgag 
aagacaa taacgacaccaacac t aaaaaa tec at t aac cggag taa 1 1 a t tag t aaagg t 
gaaccaaaagaagagattacaaaagatccgattaatgaattaacagaatacggacctgaa 
acaatagcgccaggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagag 
gaagttccaggtaaaccaggaattaagaatccagaaacaggagacgtagttagaccaccg 
gtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagag 
attccattcgagaaagaacgtaaatttaatccggatttagcaccagggacagaaaaagta 
acaagagaaggacaaaaagg tgagaagac aa t aacgacacc aacac taaaaaa tcca t ta 
actggagtaattattagtaaaggtgaaccaaaagaagaaatcacaaaagatccgattaat 
gaattaacagaatacggaccagaaacgataacaccaggtcatcgagacgaatttgatccg 
aagttaccaacaggagagaaagaggaagttccaggtaaaccaggaattaagaatccagaa 
acaggagacgtagttagaccaccggtcgatagcgtaacaaaatatggacctgtaaaagga 
gactcgattgtagaaaaagaagaaattccattcaagaaagaacgtaaatttaatccggat 
ttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgagaagacaataacg 
acgccaacactaaaaaatccattaactggagaaattattagtaaaggtgaatcgaaagaa 
gaaatcacaaaagatccgattaatgaattaacagaatacggaccagaaacgataacacca 
ggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagaggaagttccaggt 
aaaccaggaattaagaatccagaaacaggagacgtagttagaccaccggtcgatagcgta 
acaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagaaattccattcaag 
aaagaacgtaaatttaatcctgatttagcaccagggacagaaaaagtaacaagagaagga 
caaaaaggtgagaagacaataacgacgccaacactaaaaaatccattaactggagaaatt 
attagtaaaggtgaatcgaaagaagaaatcacaaaagatccgattaatgaattaacagaa 
tacggaccagaaacgataacaccaggtcatcgagacgaatttgatccgaagttaccaaca 
ggagagaaagaggaagttccaggtaaaccaggaattaagaatccagaaacaggagatgta 
gttagaccaccggtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgta 
gaaaaagaagaaattccattcgagaaagaacgtaaatttaatcctgatttagcaccaggg 
acagaaaaagtaacaagagaaggacaaaaaggtgagaagacaataacgacgccaacacta 
aaaaatccattaactggagaaattattagtaaaggtgaatcgaaagaagaaatcacaaaa 
gatccagttaatgaattaacagaattcggtggcgagaaaataccgcaaggtcataaagat 
atctttgatccaaacttaccaacagatcaaacggaaaaagtaccaggtaaaccaggaatc 
aagaatccagacacaggaaaagtgatcgaagagccagtggatgatgtgattaaacacgga 
ccaaaaacgggtacaccagaaacaaaaacagtagagataccgtttgaaacaaaacgtgag 
tttaatccaaaattacaacctggtgaagagcgagtgaaacaagaaggacaaccaggaagt 
aagacaatcacaacaccaatcacagtgaacccattaacaggtgaaaaagttggcgagggt 
caaccaacagaagagatcacaaaacaaccagtagataagattgtagagttcggtggagag 
aaaccaaaagatccaaaaggacctgaaaacccagagaagccgagcagaccaactcatcca 
agtggcccagtaaatcctaacaatccaggattatcgaaagacagagcaciaaccaaatggc 
ccagttcattcaatggataaaaatgataaagttaaaaaatctaaaattgctaaagaatca 
gtagctaatcaagagaaaaaacgagcagaattaccaaaaacaggtttagaaagcacgcaa 
aaaggtttgatctttagtagtataattggaattgctggattaatgttattggctcgtaga 
agaaagaat 



422. 



tnrdkkgpvnkrvdflsnklnkysirkftvgtasiligslmylgtqqeaeaaennienptt 
Ikdnvqskevki eevtnkd tapqgveakse vt snkd t i eheps vkaedis kked tpke va 
dvaevqpkssvthnaetpkvrkarsvdegsfdihrdsknwestpitiqgkehfegygsv 
di qkkptdlgvs evt r f nvgnesngl iga 1 qlknkid f skd f n f kvrvannhqsn t tgad 
gwgf 1 f skgnaeeyl tnggilgdkglvnsggf kidtgyiytssmdktekqagqgyrgyga 
f vkndssgnsqmvgenidkskCnf Inyadns tntsdgkf hgqrlndvil tyvas tgkmra 
eyagktwetsi tdlglsknqaynf li tssqrwglngginangwrartdlkgsef t f tpeap 
kti telekkveeipf kkerkf npdlapgtekvtregqkgekti ttptlknpl tgviiskg 
epkeeitkdpinelteygpetiapghrdefdpklptgekeevpgkpgiknpetgdwrpp 
vdsvtkygpvkgdsivekeeipfekerkf npdlapgtekvtregqkgekti ttptlknpl 
t gvi i skgepkee i tkdpine 1 teygpe t i tpghrde f dpklp tgekeevpgkpgi knpe 
tgdwrppvdsvtlcygpvkgdsivekeeipfkkerkfnpdlapgtekvtregqkgektit 
tptlknpl tgeiiskgeskeei tkdpinel teygpe titpghrdefdpklptgekeevpg 
Iqjgiknpetgdwrppvdsvtkygpvkgdsivekeeipfkkerkfnpdlapgtekvtreg 
qkgekti ttptlknpl tgei i s kge skeei tkdpinel t eygpe t i tpghrdef dpklp t 
gekeevpgkpgiknpetgdwrppvdsvtkygpvkgdsivekeeipfekerkfnpdlapg 
tekvtregqkgekti ttptlknpl tgeiiskgeskeei tkdpvnelte£ggekipqghkd 
i f dpnlp tdq tekvpgkpgiknpd t gkvie epvddvi khgpk tg tpe tk tve ipf e t3cr e 
f npklqpgeervkqegqpgskti ttpi tvnpl tgekvgegqpteei tkqpvdkivef gge 
]q?kdpkgpenpekpsrp thpsgpvnpnnpgl skdrakpngpvhsmdkndkvkkskl akes 
vanqekkraelpktgles tgkgl i f s s iigi aglml larrrlm 



wo 02/059148 



PCT/EP02/00546 



- 92 - 



423. 


gtgaaaagcaa tcttagatacggcataagaaaacacaaat tgggagcggcc tcag ta t tc 
ttaggaacaatgatcgttgttggaatgggacaagaaaaagaagctgcagcatcggaacaa 
aacaatactacagtagaggaaagtgggagttcagctactgaaagtaaagcaagcgaaaca 
caaacaactacaaataacgttaatacaatagatgaaacacaatcatacagcgcgacatca 
actgagcaaccatcacaatcaacacaagtaacaacagaagaagcaccgaaaactgtgcaa 
gcaccaaaagtagaaacttcgcgagttgatttgccatcggaaaaagttgctgataaggaa 
actacaggaactcaagttgacatagctcaaccaagtaacgtctcagaaattaaaccaaga 
atgaaaagatcaactgacgttacagcagttgcagagaaagaagtagtggaagaaactaaa 
gcgacaggtacagatgtaacaaataaagtggaagtagaagaaggtagtgaaattgtagga 
cataaacaagatacgaatgttgtaaatcctcataacgcagaaagagtaaccttgaaatat 
aaatggaaatttggagaaggaattaaggcgggagattattttgatttcacattaagcgat 
aatgttgaaactcatggtatctcaacactgcgtaaagttccggagataaaaagtacagat 
ggtcaagttatggcgacaggagaaataattggagaaagaaaagttagatatacgtttaaa 
gaatatgtacaagaaaagaaagatttaactgctgaattatctttaaatctatttattgat 
cctacaacagtgacgcaaaaaggtaaccaaaatgttgaagttaaattgggtgagactacg 
gttagcaaaatatttaatattcaatatttaggtggagttagagataattggggagtaaca 
gctaatggtcgaattgatactttaaataaagtagatgggaaatttagtcattttgcgtac 
atgaaacctaacaaccagtcgttaagctctgtgacagtaactggtcaagtaactaaagga 
aataaaccaggggttaataatccaacagttaaggtatataaacacattggttcagacgat 
ttagctgaaagcgta ta tgcaaagcttga tgatgtcagcaaatttgaagatgtgac tgat 
aatatgagtttagattttgatactaatggtggttattctttaaactttaataatttagac 
caaagtaaaaattatgtaataaaatatgaagggtattatgattcaaatgctagcaactta 
gaatttcaaacacacctttttggatattataactattattatacaagtaatttaacttgg 
aaaaatggcgttgcattttactctaafcaacgctcaaggcgacggcaaagataaactaaag 
gaacctattatagaacatagtactcctatcgaacttgaatttaaatcagagccgccagtg 
gagaagcatgaattgactggtacaatcgaagaaagtaatgattctaagccaattgatttt 
gaatatcatacagctgttgaaggtgcagaaggtcatgcagaaggtaccattgaaactgaa 
gaagattctattcatgtagactttgaagaatcgacacatgaaaattcaaaacatcatgct 
gatgttgttgaatatgaagaagatacaaacccaggtggtggtcaggttactactgagtct 
aacctagttgaatttgacgaagattctacaaaaggtattgtaactggtgctgttagcgat 
catacaacaattgaagatacgaaagaatatacgactgaaagtaatctgattgaactagta 
gatgaactacctgaagaacatggtcaagcgcaaggaccaatcgaggaaattactgaaaac 
aatcatcatatttctcattctggtttaggaactgaaaatggtcacggtaattatggcgtg 
attgaagaaatcgaagaaaatagccacgtggatattaagagtgaattaggttacgaaggt 
ggccaaaatagcggtaatcagtcatttgaggaagacacagaagaagataaaccgaaatat 
gaacaagg tggcaata teg taga tat cga t ttcga tag tg tacc tcaaa tt catgg tcaa 
aataatggtaaccaatcattcgaagaagatacagagaaagacaaacctaagtatgaacaa 
ggtggtaatatcattgatatcgacttcgacagtgtgccacatattcacggattcaataag 
cacactgaaattattgaagaagatacaaataaagataaaccaaattatcaattcggtgga 
cacaatagtgttgactttgaagaagatacacttccacaagtaagtggtcataatgaaggt 
caacaaacgattgaagaagatacaacacctccaatcgtgccaccaacgccaccgacacca 
gaagtaccaagcgagccggaaacaccaacaccaccgacaccagaagtaccaagcgagccg 
gaaacaccaacaccgccaacgccagaggtaccaactgaacctggtaaaccaataccacct 
gctaaagaagaacctaaaaaaccttctaaaccagtggaacaaggtaaagtagtaacacct 
gttattgaaatcaatgaaaaggttaaagcagtggtaccaactaaaaaagcacaatctaag 
aaatctgaactacctgaaacaggtggagaagaatcaacaaacaacggcatgi;tgttcggc 
ggattatttagcattttaggtttagcgttattacgcagaaataaaaagaatcacaaagca 


424. 


vksnlrygirkhklgaasvflgtmiwgmgqekeaaaEeannttveesgssateskaset 
gtttnnvntidetqsysats teqpsqs tqvt teeapktvqapkve tsrvdlpsekvadke 
ttg tqydiaqp snvse ikpnnkr s tdvtavaekewee tkatgtdvtnkveveegse ivg 
hkqdtnwnphnaervtlkykwkfgegikagdyf df tlsdnvethgistlrkvpeikstd 
gqvma t ge i i ger kvry t f keyvqekkdl t ae 1 s In 1 f i dp 1 1 vtqkgnqnve vkl ge 1 1 
vski fniqylggvrdnwgvtangridtlnkvdgkf shfaymkpnnqslssvtvtgqvtkg 
nkpgvnnptvkvykhigsddlaesvyaklddvskfedvtdnmsldfdtnggyslnfnnld 
qsknyvikyegyydsnasnlefqthlfgyynyyytsnltwkngvafysnnaqgdgkdklk 
epi i ehs tpi el ef ks eppvekhe 1 tg t iee snds kpidf eyhtavegaeghaeg ti e te 
eds i hvdf e es then s Idihadweyeed tnp gggqv t te snl ve f deds tkgi v tgavsd 
httiedtkeyttesnlielvdelpeehgqaqgpieeitennhhishsglgtenghgnygv. 
i ee i e enshvdi ks e 1 gye ggqn s gnqs f eed t e e dkpky eqggni vdi df ds vpqihgq 
nngnqsfeedtekdkpkyeqggniididfdsvphihgfnkhteiieedtnkdJcpnyqfgg 
hnsvdfeedtlpqvsghnegqqtieedttppivpptpptpevpsepetptpptpevpsep 
etptpptpevptepgkpippakeepkkpskpveqgkwtpvieinekvkawptkkaqBk 
kselpetggees tnngml fggl f sllglall rmkknhka 
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atgaaagctttattacttaaaacaagtgtatggctcgttttgctttttagtgtaatggga 
ttatggcaagtctcgaacgcggctgagcagcatacaccaatgaaagcacatgcagtaaca 
acgatagacaaagcaacaacaga taagcaacaag taccgccaacaaaggaagcggc teat 

cattctggcaaagaagcggcaaccaacgtatcagcatcagcgcagggaacagctgatgat 
acaaacagcaaagtaacatccaacgcaccatctaacaaaccatctacagtagtttcaaca 
aaagtaaacgaaacacgcgacgtagatacacaacaagcctcaacacaaaaaccaactcac 
acagcaacgttcaaattatcaaatgctaaaacagcatcactttcaccacgaatgtttgct 
gctaatgcaccacaaacaacaacacataaaatattacatacaaatgatatccatggccga 
ctagccgaagaaaaagggcgtgtcatcggtatggctaaattaaaaacagtaaaagaacaa 
gaaaagcctgatttaatgttagacgcaggagacgccttccaaggtttaccactttcaaac 
cagtctaaaggtgaagaaatggctaaagcaatgaatgcagtaggttatgatgctatggca 
gtcggtaaccatgaatttgactttggatacgatcagttgaaaaagttagagggtatgtta 
gacttcccgatgctaagtactaacgtttataaagatggaaaacgcgcgtttaagccttca 
acgattgtaacaaaaaatggtattcgttatggaattattggtgtaacgacaccagaaaca 
aagacgaaaacaagacctgaaggcattaaaggcgttgaatttagagatccattacaaagt 
gtgacagcggaaatgatgcgtatttataaagacgtagatacatttgttgttatatcacat 
ttaggaattgatccttcaacacaagaaacatggcgtggtgattacttagtgaaacaatta 
agtcaaaatccacaattgaagaaacgtattacagttattgatggtcattcacatacagta 
cttcaaaatggtcaaatttataacaatgatgcattggcacaaacaggtacagcachtgcg 
aatatcggtaagattacatttaattatcgcaatggagaggtatcgaatattaaaccgtca 
ttgattaatgttaaagacgttgaaaatgtaacaccgaacaaagcattagctgaacaaatt 
aatcaagctgatcaaacatttagagcacaaaccgcagaggtaattattccaaacaatacc 
attgatttcaaaggagaaagagatgacgttagaacgcgtgaaacaaatttaggaaacgcg 
attgcagatgctatggaagcgtatggcgttaagaatttctctaaaaagactgactttgcc 
gtgacaaatggtggaggtattcgtgcctctatcgcaaeiaggtaaggtgacacgctatgat 
ttaahctcagtatfcaccatttggaaatacgattgcgcaaattgatgtaaaaggttcagac 
gtctggacggctttcgaacatagtttaggcgcaccaacaacacaaaaggacggtaagaca 
gtgttaacagcgaatggcggtttactacatatctctgattcaatccgtgtttactatgat 
ataaataaaccgtctggcaaacgaattaatgctattcaaattttaaataaagagacaggt 
aagtttgaaaatattgatttaaaacgtgtatatcacgtaacgatgaatgacttcacagca 
tcaggtggcgacggatatagtatgttcggtggtcctagagaagaaggtatttcattagat 
caagtactagcaagttatttaaaaacagctaacttagctaagtatgatacgacagaacca 
caacgtatgttattaggtaaaccagcagtaagtgaacaaccagctaaaggacaacaaggt 
agcaaaggtagtaagtctggtaaagatacacaaccaattggtgacgacaaagtgatggat 
ccagcgaaaaaaccagctccaggtaaagttgtattgttgctagcgcatagaggaactgtt 
agtagcggtacagaaggttctggtcgcacaatagaaggagctactgtatcaagcaagagt 
gggaaacaattggctagaatgtcagtgcctaaaggtagcgcgcatgagaaacagttacca 
aaaactggaactaatcaaagttcaagcccagaagcgatgtttgtQttattagcaggtata 
ggtttaatcgcgac tgtacgacg t agaaaagc tagc 


426. 


mkall Ikts vwl vl 1 f svmgl wqvsnaaeqhtpmkahavtt idkattdkqqvpptkeagih 
hsgkeaatnvsasaqgtaddtnskvtsnapsnkpstws tkvnetrdvdtqqastqkpth 
tatfklsnaktaslsprmfaanapgttthkilhtndihgrlaeekgrvigmaklktvkeg 
ekpdlmldagdafqglplsngskgeemakamnavgydamavgnhefdfgydqlWclegml 
dfpmlstnvykdgkrafkpstivtJcngirygiigvttpetktktrpegilcgvefrdplqs 
vtaemmriykdvdtf wi shlgidps tqe turrgdyl vkqlsqnpqlkkri tvidghshtv 
Iqngqiynndal aqtgtalanigki tf nymgevsnikps 1 invkdvenvtpnkal aeqi 
nqadatfraqtaeviiprmtidfkgerddvrtretnlgnaiadajnGaygvknf skktdfa 
vtngggirasiakgkvtrydli svlpf gntiagidvkgsdwtaf ehs Igapt tqkdgkt 
vl tanggl Ihisdsirvyydinkpsgkrinaiqilnketgkf enidlkrvyhvtmndf ta 
s ggdgysmf ggpreegi s Idqy 1 asy Iktanl akyd t tepqrml Igkpavs eqpeikgqqg 
skgsksgkd tqpigddkvmdpaJckpapgkwl 1 lahrgtvssgtegsgr tiegatvssks 
gkql arms vpkgsahekqlpktg tnqs s speamf vl 1 agi gl i a tvrrrlcas 
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427. 



atgaataaaaattcgaagaagaagctcgattttcttccaaacaagcttaataagtactca 
attagacgtttcactg tagggac age t tcga 1 1 1 1 ag t aggagc t ac tttaattttcggt 
gttgcaaatgatcaagcagaagccgctgagaataacacaactcaaaagcaagatgatagt 
tcagatgcaagtaaagtaadaggtaatgttcaaactattgaacaatcttctgcaaattca 
aatgaatctgatattcctgaacaagttgatgtaactaaagatacaactgaacaagcatca 
acagaagaaaaagcaaatacaactgaacaagcatcaacagaagaaaaagcagatacaact 
gaacaagcaacaacagaagaagcgccaaaagctgaaggaacagacaaagtagaaacagaa 
gaagcgccaaaagctgaagaaacagacaaagcaacaacagaagaagcgccaaaagctgaa 
gaaacagacaaagcaacagaagaagcaccaaaaactgaagaaacagacaaagcaacaaca 
gaagaagcgccagcagctgaagaaacaagcaaagcagcaacagaagaagcgccaaaagct 
gaagaaacaagcaaagcagcaacagaagaagcgccaaaagctgaagaaacagaaaaaaca 
gcaacagaagaagcaccaaaaactgaagaaacagacaaagtagaaacagaagaagcgcca 
aaagctgaagaaacaagcaaagcagcaacagaaaaagcaccaaaagctgaagaaacaaac 
aaagtagaaacagaagaagcgccagcagcbgaagaaacaaacaaagcagcaacagaagaa 
acaccagcagt tgaagacac aaa tgc taagagc aat tc aaa t gc t caacca tcagaaac t 
gagagaactcaagttgtagatacagttgctaaagatttatataaaaaatctgaagttaca 
gaagcagaaaaagctgaciattgaaaaagtattaccaaaagatatttcaaacttatctaat 
gaagaaattaaaaaaatagctttaagtgaagtacttaaagaaacagctaacaaagaaaac 
gcacaaccaagagcaacattccgttcagtaagcagcaatgctagaacaacaaatgttaac 
tattcagcaacagcafctaagagcagctgcacaagacacagttactaaaaaaggaactggt 
aactttactgcgcatggagatataatccataaaacttataaagaagaattccctaatgaa 
ggcacgctaactgcattcaatacaaacttcaatcctaatacaggaactaaaggcgcatta 
gaatataatgataaaatagattttaataaagaccttacaattactgttccagtagcaaac 
aacaaccaaggtaatacaacaggagcagatggctggggcttcatgtttactcaagggaafc 
ggccaagacttcttaaaccaaggtggtattttaagagacaaaggtatggcaaatgcatct 
ggttttaaaattgatacggcatataataatgttaatggtaaagtcgataaactcgatgca 
gataaaacaaacaatctaagtcaaattggcgcagcaaaagttggttacggtacatttgtt 
aaaaatggtgcagatggtgtgaccaaccaagttggtcaaaatgccctaaatacaaaagat 
aaacctgtaaataaaataatttatgcagataatacaactaatcatcttgatggtcaattc 
catggccaaagattaaatgatgtagtattaaattatgatgcagcaacaagtacaataact 
gctacatatgcaggaaaaacatggaaagctactacagatgatttaggaattgataaatca 
caaaaafcataatttcttaattacttcaagtcatatgcaaaatagatattctaatggaati: 
atgagaacaaatcttgaaggtgtaacaattacaacgcctcaagctgatttaattgatgat 
gtggaagtaacgaaacaaccaattcctcataaaactattcgtgagtttgatccaactcta 
gaaccaggctcacctgatgttattgtacaaaaaggtgaagatggagagaaaacaacaact 
acaccaactaaagttgaccctgatacaggagatgtagttgaacgtggtgaaccaacaaca 
gaagttacaaaaaatccagttgacgagattgtacactttacacctgaagaagtaccacaa 
ggtcataaagatgagttcgatccaaacttaccaattgacggtacagaagaagtaccaggt 
aaaccaggcatcaagaatcctgaaacaggtgaagtagtaacacctccggttgacgatgtc 
acaaaacatggtccaaaagcaggcgaaccagaggttactaaagaagaaataccattcgag 
aaaaaacgtgagttcaatccagacttziaaaccaggtgaagagaaagtaacgcaagaagga 
caaactggagagaaaacaacaacaacgccaacaacaattaatccattaacgggagaaaaa 
gtaggcgaaggtgaaccaacaacagaagtaacaaaagaaccagtagatgaaatcacacaa 
ttcggtggagaagaagtaccacaaggtcataaagatgagttcgatccaaacttaccaatt 
gacggtacagaagaagtaccaggtaaaccaggcatcaagaatcctgaaacaggtgaagta 
gtaacacctccggttgacgatgtcacaaaacatggtccaaaagcaggcgaaccagaggtt 
actaaagaagaaataccattcgagaaaaaacgtgagttcaatccagacttaaaaccaggt 
gaagagaaagtaacgcaagaaggacaaactggagagaaaacaacaacaacgccaacaaca 
attaatccattaacgggagaaaaagtaggcgaaggtgaaccaacaacagaagtaacaaaa 
gaaccagtagatgaaatcacacaattcggtggagaagaagtaccacaaggtcataaagat 
gagttcgatccaaacttaccaattgacggtacagaagaagtaccaggtaaaccaggcatc 
aagaatcctgaaacaggtgaagtagtaacacctccggttgacgatgtcacaaaacatggt 
ccaaaagcaggcgaaccagaggttactaaagaagaaataccattcgagaaaaaacgtgag 
ttcaatccagacttaaaaccaggtgaagagaaagtaacgcaagaaggacaaactggagag 
aaaacaacaacaacgccaacaacaattaatccattaacgggagaaaaagtaggcgaaggt 
gaaccaac aacagaagtaacaaaagaacc ag taga tgaaa t cacacaa t tcggtggagaa 
gaagtaccacaaggtcataaagatgagttcgatccaaacttaccaattgacggtacagaa 
gaagtaccaggtaaaccaggcatcaagaatcctgaaacaggtgaagtagtaacaccacca 
gtagacgatgtcacaaaacatggtccaaaagcaggcgaaccagaggttactaaagaagaa 
attccatatgaaactaaacgcgtattagatccaacaatggaaccaggtagtcctgataaa 
gtagctcaaaaaggtgaaaatggtgaaaaaacaacaacaacaccaactacaattaatcca 
ttaacgggagaaaaagtaggcgaaggcgaaccaacaacggaagtaacgaaagaaccaata 
gacgaaa t tg t taac ta tgcacc tgaaat tat tec teat gg tacacgtgaagaaat tgat 
ccaaacttaccagaaggtgaaactaaagttatcccaggtaaagatggcttgaaagatcct 
gaaactggagaaatcattgaagaaccacaagatgaagtaateatccatggtgctaaagat 
gattcagatgcggacagcgattcagacgcagatagcgattctgatgcagacagcgactca 
gacgcagatagcgactctgatgcggacagcgattcagacagcgatagcgatfccagattca 
gatagcgactctgatgcggacagcgattcagacagcgatagcgattcagacgcagatagc 
gattctgatgcagacagcgactcagacgcagatagcgaetcagattcagacgcagatagc 
gactcagattcagacgcagatagcgactcagattcagacagcgactcagacgcagacagc 
gactcagattcagacagcgattcagacgcagacagcgactcagacgcagatagcgactca 
gattcagacagcgattcagacgcagatagcgattcagattcagatagtgactctgatgcg 
gacagcgactcagacgcagatagcgactctgatgcggacagcgactcagacgcagatagc 
gattctgattcagacagcgattcagacgcagatagcgactcagacgcagatagcgattca 
gacgcagatagcgacteagacgcagatagcgattcagattcagatagcgactctgatgcg 
gacagcga tagcga 1 1 caga t tc agac agcgac t cagacgc aga tagcgac tcagacgca 
gatagcgatagcgattctgatgcagacagcgactcagacgcagatagcgactctgatgcg 
gacggcgactcagacgcagatagcgattctgatgcagacagcgactcagacagcgatagc 
gattctgattcagacagcgattcagacgcagatagcgactcagattcagacagcgattca 
gacgcagatagagatcataatgacaaaacagataaaccaaataataaagagttaccagat 
ac tgg taa tga tgc t caaaa taa t ggcac a t ta 1 1 tgg t tcac ta t tcgc tgcgc t tgga 
ggattattcttagt tggcagacg t eg t aaaaacaaaaa taa tgaagaaaaa 
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428. 


mnknskkkl d f Ipnklnkys i rr f tvgtas il vga 1 1 i f gvandgaeaaenn t tqkqdds 
sdaskvkgnvqtieqssansnesdipeqvdvtkdttegasteekantteqasteekadfct 
eaatteeapkaegtdkveteeapkaeetdkatteeapkaeetdkateeapkteetdkatt 
eeapaaeetskaateeapkaeetskaateeapkaeetektateeapkteetdkveteeap 
kaeetskaatekapkaeetnkveteeapaaeetnkaateetpavedtnaksnsnaqpset 
ertqwdtvakdlykksevteaekaeiekvlpkdisnlsneeikkialsevlketcuiken 
aqpratfrsvssnarttnvnysatalraaaqdtvtkkgtgnftahgdlihktykeefpne 
g b 1 ta f n tn f npn t g t kgal eyndk idf nkdf t i t vpvannnqgn t tgadgwg f mf t qgn 
gqd f Inggg i Irdkgmanasg f ki d taynn vngkvdkldadk tnn 1 sqigaak vgygt f V 
kngadgvtnqvgqnalntkdkpvnkiiyadnt tnhldgqf hgqrlndwlnydaa ts ti t 
a tyagktwkat tddlgidksqkynf 1 i tsshmqnrysngimrtnlegvti ttpqadl idd 
vev tkqpiphk t ire f dp 1 1 epgspdvi vqkgedgek 1 1 1 tp tkvdpdtgdwergep t c 
evtknpvdeivhftpeevpqghkdefdpnlpidgteevpgkpgiknpetgewtppvddv 
tkhgpkagepevtkeeipfekkrefnpdlkpgeekvtqegqtgekttttpttinpltgek 
vgegepttevtkepvdeitqfggeevpqghkdefdpnlpidgteevpgkpgiknpetgev 
vtppvddvt khgpkagepev tkeeip f ekkre f npd 1 kpgeekvtqegqtgekt 1 1 tp 1 1 
inpl tgekvgegept tevtkepvdei tqf ggeevpqghkde f dpnlpidgteevpgkpgi 
knpetgewtppvddvtkhgpkagepevtkeeipf ekkre fnpdlkpgeekvtqegqtge 
kt t ttp t tinpl tgekvgegep ttevtkepvdei tqf ggeevpqghkde f dpnlpidgte 
e vpgkpgi knpe tge w tppvddvtlchgpkagepevtkee ipye tlcrvldp tmepgspdk 
vaqkgengektt ttpttinpl tgekvgegepttevtkepideivnyapei iphgtreeid 
pnlpege tkvipgkdglkdpe tgei ieepqdevi ihgakddsdadsdsdadsdsdadsds 
dadsdsdadsdsdsdsdsdsdsdsdadsdsdsdsdsdadsdsdadsdsdadsdsdsdads 
dsdsdadsdsdsdsdsdadsdsdsdsdsdadsdsdadsdsdsdsdsdadedsdsdsdsda 
dsdsdadsdsdadsdsdadsdsdsdsdsdadsdsdadsdsdadsdsdadsdsdsdsdsda . 
dsdsdsdsdsdsdadsdsdadsdsdsdadsdsdadsdsdadgdsdadsdsdadsdsdsds 
dsdsdsdsdadsdsdsdsdsdadrdhndktdkpnnkelpdtgndaqnngtlfgslfaalg 
gl f 1 vgr rrknknneek 


429. 


ttgaaaaagaaaaacatttattcaattcgtaaactaggtgtaggtattgcatctgtaact 
ttaggtacattacctatatctggtggcgtaacacctgctgcaaatgctgcgcaacacgat 
gaagctcaacaaaatgctttttatcaagtcttaaatatgcctaacttaaatgctgatcaa 
cgcaatggttttatccaaagccttaaagatgatccaagccaaagtgctaacgttttaggt 
gaagctcaaaaacttaatgactctcaagctccaaaagctgatgcgcaacaaaataacttc 
aacaaagatcaacaaagcgccttctatgaaatcttgaacatgcctaacttaaacgaagcg 
caacgtaacggcttcattcaaagtcttaaagacgaGccaagccaaagcactaacgtttta 
ggtgaagctaaaaaattaaacgaatctcaagcaccgaaagctgataacaatttcaacaaa 
gaacaacaaaa tgc tttctatgaaatcttgaatatgcc taac btaaacgaagaacaacgc 
aatggtttcatccaaagcttaaaagatgacccaagccaaagtgctaacctattgtcagaa 
gctaaaaagttaaatgaatctcaagcaccgaaagcggataacaaattcaacaaagaacaa 
caaaatgctttctatgaaatctcacatttacctaacttaaacgaagaacaacgcaatggt 
ttcatccaaagcctaaaagatgacccaagccaaagcgctaaccttttagcagaagctaaa 
aagc taaatgatgctcaagcaccaaaagctgacaacaaa ttcaacaaagaacaacaaaat 
gc 1 1 tc t a tgaaattt tacatt tacctaac t taac tgaagaacaacgtaacggc ttcatc 
caaagccttaaagacgatccttcagtgagcaaagaaattttagcagaagctaaaaagcta 
aacgatgctcaagcaccaaaagaggaagacaataacaagcctggcaaagaagacaataac 
aagcctggcaaagaagacaacaacaagcctggtaaagaagacaacaacaagcctggcaaa 
gaagacggcaacaagcc tggt aaagaagacaacaaaaaacc tggt aaagaagatggcaac 
aagcctggtaaagaagacaacaaaaaacctggtaaagaagacggcaacaagcctggcaaa 
gaagatggcaacaaacctggtaaagaagatggtaacggagtacatgtcgttaaacctggt 
gatacagtaaatgacat tgcaaaagcaaacggcac tac tgc tgacaaaat tgctgcagat 
aacaaattagctgataaaaacatgatcaaacctggtcaagaacttgttgttgataagaag 

Vitf^awwdv^ ^ CiCiCi \» CL »v^^ wocfc^. civici ^ \^ wWQqvj wci v^ns^v**^^ oc^v*^' y c*« 

aatccattcatcggtacaactgtatttggtggattatcattagccttaggtgcagcgtta 
ttagctggacgtcgtcgcgaacta 


430. 


Ikkkniysirklgvgiasvtlgtllisggvtpaanaaqhdeaqqnafyqvlninpnlnadq 
mg f iqs 1 kddp s qs an V 1 geaqklndsqapkadaqqnn f nkdqqs a f ye i Inmpn In ea 
qmg f i qs 1 kddp sqs tn vl ge a kkln e s qapkadnn f nkeqqnaf y ei Inmpnlneegr 
ngf iqs Ikddpsqsan 1 1 seakklne sqapkadnkfnkeqqna f ye i Ihlpnlneeqmg 
f iqs Ikddpsqs anl 1 ae akklndaqap3tadnkf nkeqqnaf yei Ihlpnl teeqmg f i 
qs 1 kddp s vske i 1 aeakklndaqapkeednnkpgkedmikpgkednnkpgkednnkpgk 
edgnkpgkednkkpgkedgnJqpgkednkkpgkedgnkpgkedgnkpgkedgngvhwkpg 
dtvndiakangttadkiaadnkladknmikpgqelwdkkqpanhadankaqalpetgee 
npf igttvfgglslalgaallagrrrel 


431. 


atgaagaaaacaatttcactgacgatgacaactcttactttatttagtatgtcgcctaac 
tcggctcaagcatatacgaatgatagcaaaacattagaagaagcaaagaaagcacaccca 
aacgcacagttcaaagtgaataaagacaccggcgcgtatacttatacatatgacaaaaac 
aacacgccaaacaacaatcatcaaaaccagtcacgtacaaacgacaatcatcaacacgca 
aatcaacgtgatcttaacaacaatcagtaccattcttcatt'aagtggtcagtatacgcac 
attaatgacgcaattgattcacacacaccgcctcaaacgtcaccaagcaatcctttgaca 
ccagcaataccgaatgtcgaagacaatgacgatgaattaaataacgctttttcaaaagat 
aacaaagggcttattacaggcatcgatttagacgaattgtatgacgaattacaaatcgcc 
gaatttaatgacaaagcaaagaccgctgacggtaaacctttagcattaggtaacggtaaa 
atcattgatcagcctcttatcacaagtaagaacaacttatatactgctggacaatgtaca 
tggtatgtctttgataaacgtgccaaagatggacacacgattagtacattttggggagat 
gctaaaaactgggcaggccaagcttcaagcaatggcttcaaagtagatagacacccaaca 
cgaggatcaattttacaaacagtaaatggtccatttggtcatgtagcctacgttgaaaaa 
gttaatattgatggaagtattctaatttcagaaatgaactggattggtgaatatatcgtt 
tcatcaagaaccatctctgcttcagaagtttcatcatataattacatccat 


432. 


mkkt i 1 1 tmt tl 1 1 f smspnsaqay tndskt leeakkahpnaqCkvnkdtgay ty tydkn 
n tpnnnhqngs r tndnhqhanqr dlnnnqyhs s 1 sgqyth indaidshtppqtspsnpl t 
paipn vednddelnnaf s kdnkgl i tgidldelydelqi aef ndkaktadgJQjlalgngk 
i idqpli t sknnly tagqc twyvf dkrakdgh tis t f wgdaknwagqassngf kvdrhp t 
rgsi Iqtvngpf ghvayvekvnidgsilisemnwigeyl vss r t isasevssynyih 
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433. 


atgaatcaatatcattctaatgcacaacaaccaagtgcatggcgtctttctgtctatagt 
ttagtgggcatactatgtttctttattccttttacgattaatggtaacaacactattttc 
gtcgatcatgttcatctagccattcgctcaatcataggtccacttatgccctatgttgca 
ctgattatgattttaattggtacagcgttaccaatagtgagacgtacttttatgacttca 
atcacaaacttggtcattacattatttaaagtfcgcaggtgcaatgatcggtataatgtat 
gtatttaaaatcggtccatcaatactatttaaagctaactatggtccgtttttgcttgaa 
aaattaatgatgccattaagtatcttaattccagtaggtgcaattgcgctttctttatta 
gtgggctatggcttattagaatttgtcggtgtttatatggagcctattatgagacctatt 
tt taaaacaccaggaaaa tccgc tg tcga tgcag tggc t teg t ttg tcggcagt tattcc 
ttaggattattgattactaatcgtgtctataagcaagggatgtacaacaaacgagaagcc 
acgattattgcgactggcttttcaacagtttcagcaacttttatgattatcgttgctaaa 
actttaggattaatgccgcattggaatttatacttttggataactttagtcatcacattt 
gtcgtgactgcaattactgcatggctaccgccaatcagcaatgaatcaacagaatattat 
aacggac aagaaggagaacaagaag c tgc tattgaaggaagcagactgaaaactgcatat 
gcagaggcgatgaaacaaaatgcattaacaccabctctcgtgaagaacgtttgggacaat 
ttgaaagacggtttagaaatgactgttggtattttaccttctatattatcgattggtttt 
ttaggactgattgtagcgaactatacaccattcattgattggcttggctatatcttctat 
ccatttatttatattttcccaattgctgatcaggctttactagcaaaagcgtcagcgatt 
tctattgtagagatgtttctaccatctttgctagtaactaaagctgcaatgagtactaaa 
tttgtcgtcggtgtagtaagcgtatcagccattatctttttctcagcattagtgccatgt 
atactagcaactgaaattaaaatacctgtctggaaactcatcatcatttggtttttacgc 
gtggcgttgccgctattaatcaccatccccgtcgctttacttatttttgga 


434. 


mnqyhsnaqqps awr f f vys 1 vgi 1 cf f ipf tingnnti f vdhvhl ai rs i i gplnpyva 
1 imi 1 igtalpi vrr tf mtsi tnl vi tl f kvagamigirayv f kigps i 1 f kanygp f 1 f e 
kliranpl si 1 ipvgaial s 11 vgygl le f vgvymepimrpi f ktpgksavdavas f vgsys 
Igl 1 i tnrvykqgmynkrea t iiatgf s tvs at f m i i vak t Iglmphwnly f wi 1 1 vi t f 
wta i tawlppi snes teyyngqegeqevai egs r Iktay aeamkqnal tpslvknvwdn 
Ikdglemtvgilpsilsigflglivanytpf idwlgyifypfiyifpiadqallakasai 
s i vemf Ips 1 Ivtkaams tkf wgws vsai i f f s alvpci la t ei kipvwklii iwf Ir 
vals 1 li tipvall i f g 


. 435. 


atgaaaatgagaacaattgctaaaaccagtttagcactagggcttttaacaacaggcgca 
attacagtaacgacgcaatcggtcaaagcagaaaaaatacaatcaactaaagttgacaaa 
gtaccaacgcttaaagcagagcgattagcaatgataaacataacagcaggtgcaaattca 
gcgacaacacaagcagctaacacaagacaagaacgcacgcctaaactcgaaaaggcacca 
aatactaatgaggaaaaaacctcagcttccaaaatagaaaaaatatcacaacctaaacaa 
gaagagcagaaaacgcttaatatatcagcaacgccagcgcctaaacaagaacaatcacaa 

a j-M^a^a sir^rrr^r'n^riii S» JjarrtTf AOJiSr' Jiff't'f f S tT" 

ccacaaccaatgcaatctactaaatcagacacaccacaatctccaaccataaaacaagca 
caaacaga t a tgac tec t aaa t a tgaaga 1 1 1 aagagcgt a ttatacaaaaccgagt ttt 
gaatttgaaaagcagtttggatttatgctcaaaccatggacgacggttaggtttatgaat 
gttattccaaataggttcatctataaaatagctttagttggaaaagatgagaaaaaatat 
aaagatggaccttacgataatatcgatgtatttatcgttttagaagacaataaatatcaa 
t tgaaaaaa t a t to t g t cggtggca t c acgaagac t aa t ag taaaaaag t taa tcacaaa 
gtagaattaagcattactaaaaaagataatcaaggtatgatttcacgcgatgtttcagaa 
tacatgattactaaggaagagatttccttgaaagagcttgattttaaattgagaeiaacaa 
cttattgaaaaacataatctttacggtaacatgggttcaggaacaatcgctattaaaatg 
aaaaacggtgggaaatatacgtttgaattacacaaaaaactgcaagagcatcgtatggca 
ggcactaatattgataacattgaagtgaatataaaa 


436. 


mkmr t i akt s 1 al gl 1 1 tga i tv t tqs vkaekiqs tkvdkvp t Ikaer 1 amini tagans 
attqaantrqertpklekapntneektsaskiekisgpkqeegktlnisatpapkqeqsq 
1 1 te s t tpkt kv t tpps tn tpqpmqs t ksdtpqsp t ikqaq tdmtpkyedlrayy tkps f 
e f ekqf g f mlkpwt tvr f mnvipnrf iykialvgkdekkykdgpydnidvf i vlednkyq 
Ikkysvggi tktnskkvnhkvels itkkdnqgmisrdvseyraitkeeis Ikeldf klrkqt 
1 i ekhnly gnmgsg t i vi kmknggky t f elhkklqehrmag tnidni evni k 


437. 


atgaaaataacaacgattgctaaaacaagtttagcactaggccttttaacaacaggtgta 

atcacaacgacaacgcaagcagcaaacgcgacaacaccatcttccactaaagtggaagca 

ccacaatcaacaccgccctcaactaaaatagaagcaccgcaatcaaaaccaaacgcgaca 

acaccgccctcaactaaagtagaagcaccgcaacaaacagcaaatgcgacaacaccgcct 

ccaac caaagcgacaacacc tc ca tcaacaaacacy »-^»cioeiac:caeicgc 

tcagacacaccacaatcgccaaccacaaaacaagtaccaacagaaataaatcctaaattt 

aaagatttaagagcgtattatacgaaaccaagtttagaatttaaaaatgagattggtatt 

attttaaaaaaatggacgacaataagatttatgaatgttgtcccagattatttcatatat 

aaaattgctttagttggtaaagatgataaaaaatatggtgaaggagtacataggaatgtc 

gatgtatttgtcgttttagaagaaaataattacaatctggaaaaatattctgtcggtggt 

atcacaaagagtaatagtaaaaaagttgatcacaaagcaggagtaagaattactaaggaa 

gataataaaggtacaatctctcatgatgtttcagaattcaagattactaaagaacagatt 

tec 1 1 gaaagaac ttgattttaaat tgagaaaacaac 1 1 a t tgaaaaaaa taatc tg tac 

ggtaacgttggttcaggtaaaattgttattaaaatgaaaaacggtggaaagtacacgttt 

gaattgcacaaaaaattacaagaaaatcgcatggcagatgtcattaatagtgaacaaatt 

aaaaacatcgaagtaaatttgaaa 


438. 


rakittiaktslalgllttgvi ttt tqaanattpsstkveapqs tpps tkieapqskpnat 
tpps tkveapqqtanat tpps tkvt tpps tn tpqpmqs tksdtpqspttkqvpteinpkE 
kdl r ayy tkps 1 e fkne igi i Ikkwt t i r f mnwpdy f iyki al vgkddkkygegvhmv 
dvf wleennynlelcys vggi tksnskkvdhkagvri tkednkg ti shdvse f ki tkeqi 
slkeldfklrkqlieknnlygnvgsgkivikmlmggkytfelhkklqenrniadviTiseqi 
}uiievnlk 
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439. 



gtgaattatcgtgataaaattcaaaagtttagtattcgtaaatatacagttggtacattt 
tcaactgtcattgcgacattggtatttttaggattcaatacatcacaagcacatgctgct 
gaaacaaatcaaccagcaagcgtggttaaacagaaacaacaaagtaataatgaacagact 
gagaa t cgagaa t c t caag tacaaaat t c tcaaaa t tcacaaaatgg tcaa tea t ta tc t 
gctacccatgaaaatgagcaaccaaatattagccaagctaatttagtagatcaaaaagta 
gcgcaatcatctactactaatgatgaacaaccagcatctcaaaatgtaaatacaaagaaa 
gattcggcaacggctgcgacaacacaaccagataaagaacaaagtaagcataaacaaaac 
gaaagtcaatctgctaataaaaatggaaacgacaatagagcggctcatgtagaaaatcat 
gaagcaaatgtagtaacagcttcagattcatctgataatggtaacgtacaacatgaccga 
aatgaactacaagcgttttttgatgcaaattatcatgattatcgctttattgaccgtgaa 
aatgcagattctggcacatttaactatgtaaaaggcatttttgataagattaatacgtta 
ttaggcagtaatgatccaabaaacaataaagacttgcaacttgcatacaaagaattggaa 
caagctgttgctttaattcgtacaatgcctcaacgtcaacagactagccgacgttcaaat 
agaa t tcaaacgcgt tcggt tgagtcaagagctgcagagcctagatcagtatcagactat 
caaaatgcaaattcatcatattatgttgaaaatgctaatgatggttcgggctatcctgtt: 
ggtacatatatcaatgcttctagtaaaggggcgccatataatttaccaactacaccatgg 
aatacattgaaggcctctgactcaaaggaaattgctcttatgacagcgaaacaaactgga 
gacgggtaccaatgggttattaagtttaataaaggacatgctccacatcaaaatatgatc 
ttttggtttgcattaccagcagaccaagtgccagtaggaagaactgactttgtaacagtt 
aattcagatggaacaaatgtacaatggagtcatggagcaggagcaggtgcaaataaacca 
cttcaacaaatgtgggaatatggagtaaatgatcctcatcgttcacatgactttaaaata 
agaaatagaagtggccaagtaatatatgactggccaactgtccatatttattctttagaa 
gatttatctagagcgagtgattattttagtgaagctggagcgacacctgctactaaagct 
tttggtagacaaaattttgaatatattaatggtcaaaaacctgctgaatcaccgggtgtt 
cctaaagtttatactttcatcggtcaaggtgatgcaagttatacaatttcatttaaaaca 
caaggtccaactgttaataaattgtactatgcagcaggtgggcgtgctttagagtacaat 
caattatttatgtacagtcaactatacgtcgaatcaacgcaagaccatcaacaacgtctt 
aatggtttaagacaagtggttaatcgtacatatcgcataggtacaactaaacgtgtagaa 
gtgagtcaaggaaatgtacaaacgaaaaaggtattagaaagtacaaacctaaatatagat 
gattttgttgatgatcctttaagttatgttaagacgccgagtaataaagtgttaggattt 
tattcgaataatgcaaatactaatgcttttagaccgggtggagcccaacaattaaatgaa 
tatcaattaagtcaattatttactgatcaaaaattacaagaagcagcaagaactagaaac 
ccaataagattaatgattggtttcgactatcctgatgcttatggtaatagtgaaacttta 
gttcctgttaacttaacggtattacctgaaatccaacataatattaaattctttaaaaat 
gacgatactcaaaatattgctgaaaaaccattttcaaaacaagctgggcatccagttttc 
tatgtatatgcaggtaaccaagggaatgcttccgtgaatttaggtggtagcgtaacatct 
attcaaccatcacgtattaatttaacaagtaatgagaattttacagataaagattggcaa 
attacaggtattccgcgtacattacacattgaaaactcgacaaatagacctaataatgcc 
agagaacgcaatattgaacttgttggtaacttattaccaggggattactttggaacgata 
cgttttggacgtaaagaacaattattcgaaattcgtgttaaaccacatacaccaacaatt 
acaacgacagctgagcaattaagaggtacagcattacaaaaagtgcctgttaatatttcg 
ggaataccgttggatccatcggcattggtttatttagttgcaccaacaaatcaaactacg 
aatggtggtagtgaggcagatcaaataccatctggrttatacgatacttgcgactggtaca 
cctgatggggtgcataatacaattactatacgaccgcaagattatgttgtattcatacca 
cctgtaggtaaacaaattagagcagtagtttattataataaagtagttgcatctaatatg 
agtaatgctgttactattttgccagatgacattccaccaacaatcaataatcctgttgga 
ataaatgccaaatactatcgaggcgacgaagtcaactttacaatgggtgtctctgataga 
cattctggtataaaaaatacaactattacgacattgccgaatggttggacatcaaattta 
acaaaagcggataagaataatggctcattatctattacaggtagagtgagtatgaatcag 
gcatttaacagtgatattacatttaaagtgtcagcgacagacaatgtcaataatacgaca 
aatgatagtcaatctaaacatgtttcaattcatgtaggtaaaattagtgaagatgctcat 
ccgattgtattaggaaatactgagaaagttgtagtagtcaatccgactgctgtatctaat 
gatgaaaagcaaagcataattactgcctttatgaataaaaaccaaaatataagaggatat 
ttagcatcaactgatccagtaactgCcgataataatggtaatgtcacattacattaccgt 
gatggctcatcgacaacgcttgatgctacaaatgtgatgacatacgaaccagttgtgaaa 
cctgaataccaaactgtcaatgctgctaaaacagcaacggtaacgattgctaaaggacaa 
tcatttagtattggtgatattaaacaatattttactttaagtaatggacaacctattcca 
agtggcacatctacaaatattacatctgacagaactattccaactgcacaagaagttagt 
c aaa tg aacgcaggcacgc ag 1 1 a t acc at at aac tgc t ac aaatgcg t a t cataaagat 
agtgaagacttctatattagtttgaaaatcatcgatgtgaaacaaccagaaggcgatcaa 
cgtgtatatcgtacatcaacatatgatttaactactgatgaaatctcaaaagtaaaacaa 
gcatttattaatgcaaatagagatgtaattacgcttgccgaaggtgatatttcagttaca 
aatacacctaatggtgctaatgtaagtactattacagtaaatattaataaaggtcgatta 
acgaaatcattcgcgtcaaacctagctaatatgaatttcttgcgttgggttaatttccca 
caaga 1 1 a t acag t gac a tggacgaa tgcaaaaa t tgcaaacagaccaacaga tgg tgg t 
ttatcatggtctgatgaccataaatctttaatttatcgfctatgatgctacattaggtact 
caaattacgacgaatgatattttaacaatgttaaaagcaacaactacagtgcctggattg 
cgaaataacattactggtaatgaaaaatcacaagcagaagctggcggaagacctaacttt 
agaacgactggttattcacaatcaaatgcgacaactgatggtcaacgtcaatttacgttg 
aatggtcaagtgattcaagtgttagacatcatcaacccttcaaacggttatggtgggcaa 
cctgttacaaattcaaatactcgtgcaaaccatagtaactcaactgttgttaacgtaaac 
gaaccggcagctaatggtgctggcgcatttacaattgaccacgttgtaaaaagtaattct 
acacataatgcaagtgatgcagtttataaagcacagttatacttaacgccatatggtcca 
aaacaatatgttgaacatttaaatcaaaatacaggaaatactactgacgctatCaacatC 
tattttgtaccaagtgacttagtgaatccaacaatttcagtaggtaattacactaatcat 
caagtgttctcaggtgaaacatttacaaatactattacagcgaatgataactttggtgtg 
caatctgtaactgtaccaaatacatcacaaattacaggtactgttgacaataaccatcaa 
catgtttctgcaacggcaccaaatgtgacatcagcaactaataagacaatcaatttatta 
gcaactgatacaagcggcaatacagctacaacttcgttcaatgtaacagtgaaacctttg 
cgtgataaatatcgagttggtacttcatcaacggctgctaatcctgtgagaattgccaat 
atttcgaataatgcgacagtatcacaagctgatcaaacgacaattattaattcgttaacg 
tttaccgaaacagtaccaaatagaagttatgcaagagcaagtgcgaacgaaatcactagt 
aaaacagttagtaatgtcagtcgtactggaaataatgccaatgtcacagtaactgttact 
tatcaagatggaacaacatcaacagtgactgtacctgtaaagcatgtcattccagaaatc 
gttgcacattcgcattacactgtacaaggccaagactfccccagcaggtaatggttctagt 
gcatcagattactttaagttatctaatggtagtgacattgcagatgcaactattacatgg 
gcaagtggacaagcgccaaataaagataatacacgtatcggtgaagatataactgtaact 
gcacatatcttaattgatggcgaaacaacgccgattacgaaaacagcaacatataaagta 
gtaagaactgtaccgaaacatgtctttgaaacagccagaggtgttttatacccaggtgtt 
tcagatatgtatgatgcgaaacaatatgttaagccagtaaataattcttggtcgacaaat 
gcgcaacatatgaatttccaatttgttggaacatatggtcctaacaaagatgttgtaggc 
atatctactcgtcctatcagagtgacatacgataatagacaaacagaagatttaactatt 
t ta tc taaag t taaacc tgacccacc tagaa t tgacgcaaac tc tgtgaca ta taaagca 
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ggtcttacaaaccaagaaattaaagttaataacgtactaaataactcgtcagtaaaatta 

tttaaagcagataatacaccattaaatgtcacaaatattactcatggtagcggttttagt 

tcggttgtgacagtaagtgacgcgttaccaaatggcggaattaaagcaaaatcttcaatt 

tcaatgaacaatgtgacgcatacgacgcaagacgaacatggbcaagttgttacagtaaca 

agaaatgaatctgttgattcaaatgacagtgcaacagtaacagtgacaccacaattacaa 

gcaactactgaaggcgctgfcatttattaaaggtggcgacggttttgatttcggacacgta 

gaaagatttattcaaaacccgccacatggggcaacggttgcatggcatgatagtccagat 

acatggaagaatacagtcggtaacactcataaaactgcggttgtaacattacctaatggt 

caaggtacgcgtaatgttgaagttccagtcaaagtttatccagttgctaatgcaaaggcg 

ccatcacgtgatgtgaaaggtcaaaatttgactaatggaacggatgcgatgaactacatt 

aca 1 1 tga tcca aa t acaaacacaaa tgg ta tc ac tgcagc a tgggcaaa tagacaacaa 

ccaaataaccaacaagcaggcgtgcaacatttaaatgtcgatgtcacatatccaggtatt 

tcagctgctaaacgagttcctgttactgttaatgtatatcaatttgaattccctcaaact 

acthatacgacaacggttggaggcactttagcaagtggtacgcaagcattfaggatatgca 

catatgcaaaatgctactggtttaccaacagatggatttacgtataaatggaatcgtgat 

actacaggtacaaatgacgdaaactggtcagctatgaataaaccgaatgtggctaaagcc 

gttaacgcaaaatatgacgtcatctataacggacatacttttgcaacatctttaccagcg 

aaatttgtagtaaaagatgtgcaaccagcgaaaccaactgtgactgaaacagcggcagga 

gcgattacaattgcacctggagcaaaccaaacagtgaatacacatgccggtaacgtaacg 

acatacgctgataaattagttattaaacgtaatggtaacgttgtgacgacatttacacgt 

cgcaataatacgagtccatgggtgaaagaagcatctgcagcaactgtagcaggtattgct 

ggaactaataatggtattactgttgcagcaggtactttcaaccctgctgatacaattcaa 

g t tg t tgc aacgcaaggaagcggagagac ag tgag tga t gage aac g t ag t ga t ga 1 1 1 c 

acagttgtcgcaccacaaccgaaccaagcgactactaagatttggcaaaatggtcatatt 

gataccacgcctaataatccatcaggacatttaattaatccaactcaagcaatggatatt 

gcttacactgaaaaagtgggtaatggtgcagaacatagtaagacaattaatgttgttcgt 

ggtcaaaataatcaatggacaattgcgaataagcctgactatgtaacgttagatgcacaa 

actggtaaagtgacgttcaatgccaatactataaaaccaaattcatcaatcacaattact 

ccgaaagcaggtacaggtcactcagtaagtagtaatccaagtacattaactgcaccggca 

gctcatactgtcaacacaactgaaattgtgaaagattatggttcaaatgtaacagcagct 

gaaattaacaatgcagttcaagttgctaataaacgtactgcaacgattaaaaatggcaca 

gcaatgcctactaatttagctggtggtagcacaacgacgattcctgtgacagtaacttac 

aatgatggtagtactgaagaagtacaagagtccattttcacaaaagcggataaacgtgag 

ttaatcacagctaaaaatcatttagatgatccagtaagcactgaaggtaaaaagccaggt 

acaattacgcagtacaataatgcaatgcataatgcgcaacaacaaatcaatactgcgaaa 

acagaagcacaacaagtgattaataatgagcgtgcaacaccacaacaagtttctgacgca 

cCaactaaagttcgtgcagcacaaactaagattgatcaagctaaagcattacttcaaaat 

aaagaagataatagccaattagtaacgtctaaaaataacttacaaagttctgtgaaccaa 

gtaccatcaactgctggtatgacgcaacaaagtattgataactataatgcgaagaagcgt 

gaagcagaaactgaaataactgcagctcaacgtgttattgacaatggcgatgcaactgca 

caacaaatttcagatgaaaaacatcgtgtcgataacgcattaacagcattaaaccaagcg 

aaacatgattcaactgcagatacacatgccttagagcaagcagtgcaacaattgaatcgc 

acaggtacaacgactggtaagaagccggcaagtattactgcttacaataattcgattcgt 

gcacttcaaagtgacttaacaagtgctaaaaatagcgctaatgctattattcaaaagcca 

ataagaacagtacaagaagtgcaatctgcgttaacaaatgtaaatcgtgtcaatgagcga 

ttaacgcaagcaattaatcaattagtacctttagctgataatagtgctttaaaaactgct 

aagacgaaacttgatgaagaaatcaataaatcagtaactactgatggtatgacacaatca 

tcaatccaagcatatgaaaatgctaaacgtgcgggtcaaacagaatcaacaaatgcacaa 

aatgttattaacaatggtgatgcgactgaccaacaaattgccgcagaaaaaacaaaagta 

gaagaaaaatataatagcttaaaacaagcaattgctggattaactccagacttggcacca 

ttacaaactgcaaaaactcagttgcaaaatgatattgatcagccaacgagtacgactggt 

atgacaagcgcatctattgcagcatttaatgaaaaactttcagcagctagaactaaaatt 

caagaaattgatcgtgtattagcctcacatccagatgttgcgacaatacgtcaaaacgtg 

acagcagcgaatgccgctaaatcagcacttgatcaagcacgtaatggcttaacagtcgat 

aaagcgcctttagaaaatgcgaaaaatcaactacaatatagtattgacacgcaaacaagt 

acaactggtatgacacaagactctataaatgcatacaatgcgaagttaacagctgcacgt 

aataagattcaacaaatcaatcaagtattagcaggttcaccgactgtagaacaaattaat 

acaaatacgtctacagcaaatcaagctaaatctgatttagatcatgcacgtcaagcttta 

acaccagataaagcgccgcttcaaactgcgaaaacgcaattagaacaaagcattaatcaa 

ccaacggatacaacaggtatgacgaccgcttcgttaaatgcgtacaaccaaaaattacaa 

gcagcgcgtcaaaagttaactgaaattaatcaagtgttgaatggcaacccaactgtccaa 

aatatcaatgataaagtgacagaggcaaaccaagctaaggatcaattaaatacagcacgt 

caaggtttaacattagatagacagccagcgttaacaacattacatggtgcatctaactta 

aaccaagcacaacaaaataatttcacgcaacaaattaatgctgctcaaaatcatgctgcg 

cttgaaacaattaagtctaacattacggctttaaatactgcgatgacgaaattaaaagac 

agtgttgcggataataatacaattaaatcagatcaaaattacactgacgcaacaccagct 

aataaacaagcgtatgataatgcagttaatgcggctaaaggtgtcattggagaaacgact 

aatccaacgatggatgttaacacagtgaaccaaaaagcagcatctgttaaatcgacgaaa 

gatgctttagatggtcaacaaaacttacaacgtgcgaaaacagaagcaacaaatgcgatt 

acgcatgcaagtgatttaaaccaagcacaaaagaatgcattaacacaacaagtgaatagt 

gcacaaaacgtgcaagcagtaaatgatattaaacaaacgactcaaagcttaaatactgcc 

atgacaggtttaaaacgtggcgttgctaatcataaccaagtcgtacaaagtgataattat 

gtcaacgcagatactaataagaaaaatgattacaacaatgcatacaaccatgcgaatgac 

actattaatggtaatgcacaacatccagttataacaccaagtgatgttaacaatgcttta 

tcaaatgtcacaagtaaagaacatgcattgaatggtgaagctaagttaaatgctgcgaaa 

caagaagcgaatactgcattaggtcatttaaacaatttaaataatgcacaacgtcaaaac 

ttacaatcgcaaattaacggtgcgcatcaaattgacgcagttaatacaattaagcaaaat 

gcaacaaacttgaatagtgcaatgggtaacttaagacaagctgttgcagataaagatcaa 

gtgaaacgtacagaagactatgcggatgcagatacagctaaacaaaatgcatataacagt 

gcagtttcaagtgccgaaacaatcattaatcaaacaacaaatccaacgatgtctgttgat 

gatgttaatcgtgcaacttcagctgttacttctaataaaaatgcattaaatggttatgaa 

aaattagcacaatctaaaacagatgctgcaagagcaattgatgcattaccacatttaaat 

aatgcacaaaaagcagatgttaaatctaaaattaatgctgcatcaaatattgctggcgta 

aatactgttaaacaacaaggtacagatttaaatacagcgatgggtaacttgcaaggtgca 

accaatgatgaacaaacgacgcttaatagtcaaaactatcaagatgcgacacctagtaag 

aaaacagcatacacaaatgcggtacaagctgcgaaagatattttaaataaatcaaatggt 

caaaataaaacgaaagatcaagttactgaagcgatgaatcaagtgaattctgctaaaaat 

aacttagatggtacgcgtttattagatcaagcgaagcaaacagcaaaacagcagttaaat 

aatatgacgcatttaacaactgcacaaaaaacgaatttaacaaaccaaattaatagtggt 

actactgtcgctggtgttcaaacggttcaatcaaatgccaatacattagatcaagccatg 

aatacgttaagacaaagtattgccaacaaagatgcgactaaagcaagtgaagattacgta 

gatgctaataatgataagcaaacagcatataacaacgcagtagctgctgctgaaacgatt 
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attaatgctaatagtaatccagaaatgaatccaagtacgattacacaaaaagcagagcaa 

gtgaatagttctaaaacggcacttaacggtgatgaaaacttagctgctgcaaaacaaaat 

gcgaaaacgtacttaaacacattgacaagtattacagatgctcaaaagaacaatttgatt 

agtcaaattactagtgcgacaagagtgagtggtgttgatactgtaaaacaaaatgcgcaa 

catctagaccaagctatggctagcttacagaatggtattaacaacgaatctcaagtgaaa 

tcabctgagaaatatcgtgatgctgatacaaataaacaacaagagtatgataatgctatt 

actgcagcgaaagcgattttaaataaatcgacaggtccaaacactgcgcaaaatgcagtt 

gaagcagcattacaacgtgtbaataatgcgaaagatgcatcgaatggtgatgcaaaatta 

attgcagctcaaaacgcagcgaaacaacatttaggtactttaacgcatatcactacagct 

caacgtaafcgatttaacaaatcaaatttcacaagctacaaacttagctggtgttgaatct 

g 1 1 aaac aaaa tgcgaa tagt t tagatgg tgc ta tggg taac t tacaaacggc t a tcaac 

gataagtcaggaacattagcgagccaaaacttcttggatgctgatgagcaaaaacgtaat 

gcatacaatcaagctgtatcagcagccgaaaccattttaaataaacaaactggaccgaac 

acagcgaaaacagcagtcgaacaagcacttaataatgttaataatgcgaaacatgcatta 

aatggtacgcaaaacttaaacaatgcgaaacaagcagcgattacagcaatcaatggcgca 

tctgatttaaatcaaaaacaaaaagatgcattaaaagcacaagctaatggtgctcaacgc 

gtatctaatgcacaagatgtacagcacaatgcgactgaactgaacacggcaatgggcaca 

ttaaaacacgccatcgcagataagacgaatacgttagcaagcagtaaatatgttaatgcc 

gatagcactaaacaaaatgcttacacaactaaagttaccaatgctgaacatattattagc 

ggtacgccaacggttgttacgacaccttcagaagtaacagctgcagctaatcaagtaaac 

agcgcgaaacaagaattaaatggtgacgaaagattacgtgaagcaaaacaaaacgccaafc 

actgctattgatgcattaacacaattaaatacacctcaaaaagctaaattaaaagaacaa 

gtgggacaagccaatagattagaagacgtacaaactgttcaaacaaatggacaagcattg 

aacaatgcaatgaaaggcttaagagataghattgctaacgaaacaacagtcaaaacaagt . 

caaaactatacagacgcaagtccgaataaccaatcaacatataatagcgctgtgtcaaat 

gcgaaaggtatcattaatcaaactaacaatccgactatggatactagtgcgattacccaa 

gctacaacacaagtgaataatgctaaaaatggtttaaacggtgctgaaaacttaagaaat 

gcacaaaacactgctaagcaaaacttaaatacattatcacacttaacaaataaccaaaaa 

tctgccatctcatcacaaattgatcgtgcaggtcatgtgagtgaggtaactgctactaaa 

aatgcagcaactgagttgaatacgcaaatgggtaacttggaacaagctatccatgatcaa 

aacacagttaaacaaagtgttaaatttactgatgcagataaagctaaacgtgatgcgtat 

acaaatgcggtaagcagagctgaagcaattctgaataaaacgcaaggtgcaaatacgtct 

aaacaagatgttgaagcggctattcaaaatgtttcaagtgctaaaaatgcattgaatggt 

gatcaaaacgttacaaatgcgaagaatgcagctaaaaatgcattaaataacttaacgtca 

attaacaatgcacaaaaacgtgacttaacaactaaaattgatcaagcaacaactgtagct 

ggtgttgaagc bgta tctaatacgagtacacaattgaatacagcgatggc taac ttgcaa 

aatggtattaatgataaaacaaatacactagcaagtgaaaactatcatgatgctgattca 

gataagaaaactgcttatactcaagccgttacgaacgcagaaaatattttaaataaaaat 

agtggatcaaatttagacaaaactgccgttgaaaacgcgttgtcacaagttgctaatgcg 

aaaggtgccctaaatggtaaccataatttagagcaagctaaatcaaatgcaaacactact 

ataaacggacttcaacatttaacaactgctcaaaaagataaattgaaacaacaagtgcaa 

caagc'acaaaatgttgcaggtgtagatactgttaaatcaagtgccaacacattaaatggt 

gc ta tggg tacgttaagaaatagcatacaagataacacagc tacgaaaaatggccaaaac 

tatcttgatgctacagaacgtaacaaaacaaactataacaatgctgttgatagtgctaat 

ggtgtcattaatgcaacaagcaatccaaatatggatgctaatgcaattaaccaaatcgct 

acacaagtgacatcaacgaaaaatgcattagatggtacacataatttaacgcaagcgaaa 

caaacagcaacaaatgccatcgatggtgctactaacttaaataaagcgcaaaaagatgcg 

ttaaaagcacaagttacaagtgogcaacgcgttgcaaatgtaacaagtatccaacaaact 

gcaaatgaacttaatacagctatgggtcaattacaacatggtattgatgatgaaaatgca 

acaaaacaaactcaaaaatatcgtgacgctgaacaaagtaagaaaactgcttatgatcaa 

gctgtagctgctgcgaaagcaattfctaaataaacaaacaggttcaaattcagataaagca 

gcagttgaccgtgcattacaacaagtaacaagtacgaaagatgcattgaatggtgatgca 

aaactggcagaagcgaaagcggcagctaaacaaaacttaggcactttaaaccatattacg 

aatgcacaacgtactgacttagaaggccaaaacaatcaagcgacgactgttgatggcgtt 

aatactgtaaaaacaaatgccaatacattagacggcgcaatgaatagcttacaaggttca 

atcaatgacaaagatgcgacattaagaaatcaaaattatcttgatgcggatgaatcaaaa 

cgaaat gca tat acgcaagc tg tcacagcggctgaaggcat tttaaataaacaaac tggt 

ggtaacacatctaaagcagacgttgataatgcattaaatgcagttacaagagcgaaagcg 

gctttaaatggtgctgacaacttaagaaatgcgaaaacttcagcaacaaatacgattgat 

ggtttacctaacttaacacaattacaaaaagacaacttgaagcatcaagttgaacaagcg 

caaaatgtagcaggtgtaaatggtgttaaagataaaggtaatacgttaaatactgccatg 

ggtgcattacgtacaagtatccaaaatgataatacgacgaaaacaagtcaaaattatctt 

gatgcatctgacagcaacaaaaataattacaatactgctgtaaataatgcaaatggtgtt 

attaatgcaacgaacaatccaaatatggatgctaatgcgattaatggcatggcaaatcaa 

gtcaatacaacaaaagcagcgttaaatggtgcacaaaacttagctcaagctaaaacaaat 

gcgacgaacacaattaacaacgcacatgacttaaaccaaaaacaaaaagatgcattaaaa 

acacaagttaacaatgcacaacgtgtatctgatgcaaataacgttcaacacactgcaact 

gaattgaacagtgcgatgacagcacttaaagcagctattgctgataaagaaagaacaaaa 

gcaagcggtaattatgtcaatgctgatcaagaaaaacgtcaagcgtatgattcaaaagtg 

actaacgctgaaaatatcattagtggtacaccgaatgcgacattaacagtcaatgacgta 

aatagtgcggcatcacaagtcaatgcggc taaaacagcattaaatggtgataacaactta 

cgtgtagcgaaagagcatgccaacaatacaatcgacggcttagcacaattgaataatgca 

caaaaagcaaaattaaaagaacaagttcaaagtgcaactacattagatggtgttcaaact 

gttaaaaatagttctcaaacgttgaatacagcgatgaaaggcttaagagatagtattgcg 

aatgaagcaacaattaaagcaggtcaaaactacactgacgcaagtccaaataatcgtaac 

gagtacgacagtgcagttactgcagcaaaagcaatcattaatcaaacatcgaacccaacg 

atggaaccaaatactattacgcaagtaacatcacaagtgacaactaaagaacaggcatta 

aatggtgcgcgaaacttagctcaagctaagacaactgcgaaaaacaacttgaataactta 

acatcaattaacaatgcacaaaaagatgcgttaacgcgtagcattgatggtgcaacaaca 

gtagctggtgtaaatcaagaaactgcaaaagcaacagaattaaataacgcaatgcatagt 

ttacaaaatggtatcaatgatgagacacaaacaaaacaaactcagaaatacctagatgca 

gagccaagtaagaaatcagcttatgatcaagcagtaaatgcagcgaaagcaattttaaca 

aaagctagtggtcaaaatgtagacaaagcagcagttgaacaagcattgcaaaatgtgaac 

agtacgaagacggcgttgaacggtgatgcgaaattaaatgaagctaaagcagctgcgaaa 

caaacgttaggtacattaacacacattaataatgcacaacgtacagcgttagacaatgaa 

attacacaagcaacaaatgttgaaggtgttaatacagttaaagccaaagcgcaacaatta 

gatggtgctatgggtcaattagaaacatcaattcgcgataaagacacgacgttacaaagt 

caaaattatcaagatgctgatgatgctaaacgaactgcttattctcaagcagtaaatgca 

gcagcaactattttaaataaaacagctggcggtaatacacctaaagcagatgttgaaaga 

gcaatgcaagctgttacacaagcaaatactgcattaaacggtattcaaaacttagatcgt 

gcgaaacaggctgctaacacagcgattacaaatgcttcggacttaaatacaaaacaaaaa 

gaagcattaaaagcacaagtaacaagtgcaggacgtgtatctgcagcaaatggtgttgaa 
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catactgcgactgaattaaatactgcgatgacagctttaaagcgtgccattgctgataaa 
gctgagacaaaagctagtggtaactatgtcaatgctgatgcgaataaacgtcaagcatat 
gatgaaaaagttacagctgccgaaaatatcgttagtggtacaccaacaccaacgttaaca 
ccagcagatgttacaaatgcagcaacgcaagtaacgaatgctaagacgcagttaaacggt 
aatcataatttagaagtagcgaaacaaaatgctaacactgcaattgatggtttaactcct 
ttaaatggtccgcaaaaagcaaaacttaaagaacaagtgggtcaagcgacgacgttgcca 
aatgttcaaactgttcgtgataatgcacaaacattaaacactgcaatgaaaggtctacga 
gatagcattgcgaatgaagcaacgattaaagcaggtcaaaactacacagatgcaagtcaa 
aacaaacaaactgactacaacagtgcagtcactgcagcaaaagcaatcattggtcaaaca 
actagtccatcaatgaatgcgcaagaaatbaatcaagcgaaagaccaagtgacagctaaa 
caacaagcgttaaacggtcaagaaaacttaagaactgcgcaaacaaatgcgaagcaacat 
ttgaacggcttaagtgacttaactgacgctcaaaaagatgcagtgaaacgtcaaatcgaa 
ggtgcaacgcatgttaatgaagtaacacaagcacaaaataatgcggatgcattaaataca 
gctatgacgaacttgaaaaatggtattcaagatcagaatacgattaagcaaggtgttaac 
ttcactgatgccgacgaagcgaaacgtaatgcatatacaaatgcagtgacgcaagctgaa 
caaatttcaaataaagcacaaggtccaaatacttcaaaagacggtgtcgaaactgcgtta 
gaaaatgtacaacgbgctaaaaacgaatfcgaacggtaatcaaaatgttgcgaacgctaag 
acaactgcgaaaaatgcafctgaataacctaacatcaattaataatgcacaaaaagaagca 
ttgaaatcacaaattgaaggtgcgacaacagttgcaggtgtaaatcaagtgtctacaacg 
gcatctgaatcaaatacagcaatgagcaacttacaaaatggtattaatgatgaagcagct 
acaaaagcagctcagaaatatactgatgcagatagagaaaaacaaactgcatacaatgac 
gctgtaacagcagctaaaacgttattagataaaacagctggttcaaatgacaataaagca 
gctgttgaacaagcattacaacgtgtgaatactgctaaaacagcattaaatggtgacgag 
cgattaaatgaagcgaagaacacagctaaacaacaagtagcgacaatgtcacacttaact 
gatgctcaaaaagcaaacttaacatcgcaaatcgaaagtggtacgactgttgcaggtgtt 
caaggtattcaagctaatgccggtactttagatcaagcaatgaatcaattaagacaaagt 
attgcttctaaagatgcgacCaaatcaagcgaagattatcaagacgcgaatgcagattta 
caaaatgcatacaatgatgcggtaactaatgctgaaggtattattagtgcaacgaataac 
cctgaaatgaatcctgatacaattaaccaaaaagcgagccaagtgaacagtgcgaagtct 
gcattgaacggtgatgaaaaattagcagcagcaaaacaaactgcgaaatcagatatcggt 
cgtttgacagacttgaacaatgcacaacgaactgcggcaaatgctgaagtggatcaagca 
ccaaatcttgcagctgtcacagcggctaaaaataaagcaacatcgttaaatacagcgatg 
gg t aa tt tgaaaca tgcac t tgc tgaaaaggataatacgaaacgtagtgtcaat t acaca 
gatgcggatcaaccaaaacaacaagcgtatgatactgcggttacacaagcagaagcaatt 
actaatgctaatggcagcaacgcgaatgaaacacaagttcaagcagcactaaaccaattg 
aatcaagccaaaaatgacttgaatggtgataataaagttgctcaagcaaaagagtcagcg 
aaacgtgcattagcttcatatagtaacttgaataatgcgcaatcaactgcagcaactagt 
caaattgacaatgcaacgacagtagcaggcgtaactgctgcacaaaatactgctaatgaa 
ttaaatacagcaatgggtcaacttcaaaatggtataaatgaccaaaacactgttaaacaa 
caagtgaactttacagatgctgaccaaggtaagaaagatgcttacacaaatgctgttacg 
aatgctcaaggtattttagataaagcacacggtcaaaatatgacgaaagcacaagttgaa 
gctgcattaaatcaagtaacgactgctaagaatgctttaaacggtgacgcaaatgtaaga 
caagcaaaatcagatgcgaaagcaaacttaggtacattaacacacttaaataatgcacaa 
aaacaagatttaacatcacaaatcgaaggcgcaacaacagtcaacggtgtaaatggtgtt 
aaaacgaaagcacaagacttagatggtgcaatgcaacgattacaatcagctatagcaaat 
aaagatcaaactaaagcgagcgaaaattacatcgacgcagatccaactaagaaaacagca 
tttgataatgctatcacacaagctgaatcttacttaaataaagatcacggtgcgaataaa 
gataagcaagctgttgaacaagcaattcaaagtgtaacgtctactgaaaatgctttgaac 
ggtgacgcgaacttacaacgcgctaaaactgaagctatacaagctatcgataacttgaca 
catttgaatacaccacaaaaaacagcattaaaacaacaagtgaacgctgcgcaacgtgta 
tcaggtgtaactgatctgaaaaatagtgctacatcacttaataatgcgatggatcaatta 
aaacaagcaattgctgatcatgacacaattgtagctagtggtaattacactaacgcgagt 
cctgataagcaaggtgcttatactgatgcatataatgctgcgaaaaacattgtaaatggt 
tcgcctaatgtgattacaaatgcagcagatgttacagcagcaacacaacgtgttaataat 
gctgaaacaggtttaaacggtgatacaaacttagcaactgcgaagcaacaagctaaagat 
gcattacgtcaaatgacacatttatctgatgcacaaaaacaaagtattactggtcaaatt 
gatagcgcgacacaagtaactggcgttcaaagtgtgaaagacaacgcgacaaatcttgat 
aatgcaatgaatcaacttcgaaatagtattgcgaataaagatgatgtaaaagcgagtcaa 
ccatatgttgatgcagatagagataaacaaaatgcatacaatacagcagttacaaatgct 
gaaaatatcattaatgcaacgagtcagccgacacttgatccatctgcagtaacacaagca 
gctaatcaagtgagcactaacaaaactgcgcttaatggtgcacaaaacttagcgaataaa 
aagcaagaaacgac tgc taacatcaaccaattaag teat ttaaataa tgc tcaaaagcaa 
gatttaaatacgcaagtgacaaatgcaccaaatattagcacagtaaatcaagtgaaaact 
aaagc tgaacaat taga tcaagcaatggaacg tt taat caacggaatccaagacaaaga b 
caagtgaaacaaagtgttaactttacagatgcagatccagaaaaacaaacagcatacaac 
aatgcggtaactgctgctgaaaatattattaatcaagcaaatggtacaaatgcgaaccaa 
tcacaagttgaagcagcactttcaactgtaacaactacgaaacaagcgttgaatggtgat 
agaaaagtaacagatgctaaaaacaatgcaaaccaaacattatctacgttagataactta 
aacaatgcacaaaaaggtgc tg t tac tggaaacatcaatcaagcgcacactgtagctgaa 
gtaacgcaagccattcaaaccgc tcaggaactgaabacagcgatgggtaacttgaaaaat 
agcttgaatgataaagacactacacttggcagtcaaaactttgcagatgcagatccagag 
aagaaaaatgcatacaatgaagcggttcataatgctgaaaatattttaaataaatctaca 
ggtacgaacgtgcctaaagatcaagttgaagcagctatgaatcaagtgaatgctacaaaa 
gcagcgcttaatggtactcaaaaccttgaaaaagctaaacaacacgcaaatacagcaatt 
gacggtttaagccatttaacaaatgcacaaaaagaggcattaaaacaattggtacaacaa 
tcgactactgttgcagaagcacaaggtaatgagcaaaaagcaaacaatgttgatgcagca 
atggacaaattacgtcaaagtattgcagataatgcgacaacaaaacaaaaccaaaattat 
actgatgcaagtcagaataaaaaggatgcgtacaataatgctgtcacaactgcacaaggt 
attattgatcaaactacaagtccaactttagatccgactgttatcaatcaagctgctgga 
caagtaagcacaactaaaaatgcattaaatggtaatgaaaacctagaggcagcgaaacaa 
caagcgtcacaatcattaggttcattagataacttaaataatgcgcaaaaacaaacagtt 
actgatcaaattaatggcgcgcatactgttgatgaagcaaatcaaattaagcaaaatgcg 
caaaacttaaatacagcgatgggtaacttgaaacaagcgatagctgacaaagatgctacg 
aaagcgacagttaacttcactgatgcagatcaagcaaaacaacaagcatataacactgct 
gttacaaatgctgaaaatatcatttcaaaagctaatggcggcaatgcaacacaagctgaa 
gttgaacaagcaatcaaacaagttaatgctgcaaaacaagcattaaatggtaatgccaac 
gttcaacatgcaaaagacgaagcaacagcattaattaatagctctaatgaccttaaccaa 
gcacaaaaagacgca t taaaac aacaag t tcaaaatgcaac tac tg tagc tgg t g taaac 
aatgttaaacaaacagcacaagagttaaacaatgctatgacacaattaaaacaaggcatt 
gcagataaagaacaaacaaaagctgatggtaactttgtcaatgcagatcctgataagcaa 
aatgcatataatcaagcagtagcgaaagctgaagcattaattagtgctacgcctgatgtt 
gtcgttacacctagcgaaactactgcagcgttaaataaagttacgc^lagctaaaaatgat 
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ttaaatggtaatacaaacttagcaacggcgaaacaaaatgttcaacatgccattgatcaa 

ttgccaaacttaaaccaagcgcaacgtgatgaatacagcaaacaaatcacgcaagcaaca 

cttgtaccaaacgtcaatgctattcaacaagcggcgacaacgcttaatgacgcgatgaca 

caattgaaacaaggtattgcgaataaagcacaaattaaaggtagcgagaactatcacgat 

gctgatactgacaagcaaacagcatatgataatgcagtaacaaaagcagaagaattgtta 

aaacaaacaacaaatccaacaatggatccaaatacaattcaacaagcattaactaaagtg 

aatgacacaaatcaagcacttaacggtaatcaaaaattagctgatgccaaacaagatgct 

aagacaacacttggtacactagatcatttaaatgatgctcaaaaacaagcgctaacaact 

caagttgaacaagcaccagatattgcaacagttaataatgttaagcaaaatgctcaaaat 

c tgaa taa tgc ta tgac taac ttaaacaatgca 1 1 acaaga taaaac tgagaca btaaat 

agca t taact t tactga tgcaga t caagc taagaaaga tgc t tat ac taa tgcgg 1 1 tea 

catgcagaaggtattttatctaaagcaaatggcagcaatgcaagtcaaactgaagtggaa 

caagcgatgcaacgtgtgaacgaagcgaaacaagcattgaatggtaatgacaatgtacaa 

cgtgcaaaagacgcagcgaaacaagtgattacaaatgcaaatgatttaaatcaagcgcaa 

aaagatgcattaaaacaacaagtcgatgctgcgcaaactgttgcaaatgtaaacacgatt 

aagcaaacagcacaagatttaaatca'agcaatgacacaattgaaacaaggtattgcagat 

aaagaccaaactaaagcaaatggtaactttgtcaatgctgatactgataagcaaaatgct 

tacaacaatgcggtagcacatgctgaacaaataattagtggtacaccaaatgcaaacgtg 

gatccacaacaagtggctcaagcgttacaacaagtgaatcaagctaagggtgatttaaac 

ggtaaccataacttacaagttgctaaagacaatgcaaatacagccattgatcagttacca 

aacttaaatcaaccacaaaaaacagcattaaaagaccaagtgtcgcatgcagaacttgtt 

acaggtgttaatgctattaagcaaaatgctgahgcgttaaataatgcaatgggtacattg 

aaacaacaaattcaagcgaacagtcaagtaccacagtcagttgactttacacaagcggat 

caagacaaacaacaagcatataacaatgcggctaaccaagcgcaacaaatcgcaaatggc 

ataccaacacccgtattgacgcctgatacagtaacacaagcagtgacaactatgaatcaa 

gcgaaagatgcattaaacggtgatgaaaaattagcacaagcgaaacaagaagctttagca 

aatcttgatacgttacgcgatttaaatcaaccacaacgtgatgcabtacgtaaccaaatc 

aa tc aagcacaagcg t tagc tacag t tgaacaaac taaac aa aa t gcacaaaa tg tgaa t 

acagcaatgagtaacttgaaacaaggtattgcaaacaaagatactgtcaaagcaagtgag 

aactatcatgatgctgatgccgataagcaaacagcatatacaaatgcagtgtctcaagcg 

gaaggtattatcaatcaaacgacaaatccaacgcttaacccagatgaaataacacgtgca 

t taac tcaag tgac tga tgc taaaaatggcttaaacggtgaagctaaattggcaac tgaa 

aagcaaaatgctaaagatgccgtaagtgggatgacgcatttaaacgatgctcaaaaacaa 

gcattaaaaggtcaaatcgatcaatcgcctgaaattgctacagtgaaccaagttaaacaa 

acagcaacgagcctagatcaagcaatggatcaattatcacaagctattaatgataaagct 

caaacattagcggacggtaattacttaaatgcagatcctgacaaacaaaatgcgtataaa 

caggcagtagcaaaagctgaagcattattgaataaacaaagtggtactaatgaagtacaa 

gcacaagttgaaagcatcactaatgaagtgaacgcagcgaaacaagcattaaatggtaat 

gacaatttggcaaatgcaaaacaacaagcaaaacaacaattggcgaacttaacacactta 

aatgatgcacaaaaacaatcatttgaaagtcaaattacacaagcgccacttgttacagat 

gtcactacgattaatcaaaaagcacaaacgttagatcatgcgatggaattattaagaaat 

agtgttgcggataatcaaacgacattagcgtctgaagattatcatgatgcaactgcgcaa 

agacaaaatgactataaccaagctgtaacagctgctaataatatcattaatcaaactaca 

tcgcctacga tgaa tccaga tga tgttaatggtgcaacgacacaagtgaataatacgaaa 

gttgcattagatggtgatgaaaaccttgcagcagctaaacaacaagcaaacaacagactt 

gatcaattagatcatttgaataatgcgcciaaagcaacagttacaatcacaaattacgcaa 

tcatctgatattgctgcagttaatggtcacaaacaaacagcagaatctttaaatactgcg 

atgggtaacttaattaatgcgattgcagatcatcaagccgttgaacaacgtggtaacttc 

atcaatgctgatactgataaacaaactgcttataatacagcggtaaatgaagcagcagca 

atgattaacaaacaaactggtcaaaatgcgaaccaaacagaagtagaacaagctattact 

aaagttcaaacaacacttcaagcgttaaatggagaccataatttacaagttgctaaaaca-' 

aatgcgacgcaagcaattgatgctttaacaagcttaaatgatcctcaaaaaacagcatta 

aaagaccaag t tacagc t gcaac 1 1 tag taac tgcag 1 1 c a t caaa t tg aacaaaat gcg 

aatacgcttaaccaagcaatgcatggtttaagacagagcattcaagataacgcagcaact 

aaagcaaatagcaaatatatcaacgaagatcaaccagagcaacaaaactatgatcaagct 

gttcaagccgcaaataatattatcaatgaacaaactgcaacattagataataatgcgatt 

aatcaagcagcgacaactgtgaatacaacgaaagcagcattacatggtgatgtgaagtta 

caaaatgataaagatcatgctaagcaaacggttagtcaattagcacatctaaacaatgca 

caaaaacatatggaagatacgttaattgatagtgaaacaactagaacagcagttaagcaa 

gatttgactgaagcacaagcattagatcaacttatggatgcattacaacaaagtattgct 

gacaaagatgcaacacgtgcgagcagtgcatatgtcaatgcagaaccgaataaaaaacaa 

tcctatgatgaagcagttcaaaatgctgagtctatcattgcaggattaaataatccaact 

atcaa t aaagg taa tg ta tcaag tgcg ac t caagcag t aa t a tea t c t aaaaa tgca t ta 

ga tgg tg t tgaacga t tagc tcaaga t aagc aaac tgc tggaaa t tc t c taaa tea 1 1 ta 

gatcaattaacaccagctcaacaacaagcgctagaaaatcaaattaataatgcaacaact 

cgtggcgaagtagcacaaaaattaactgaagcacaagcacttaaccaagcaatggaagct 

ttacgtaatagcattcaagatcaacagcaaacggaagcgggtagcaagtttatcaatgaa, 

gataaaccacaaaaagatgcttaccaagcagcagttcaaaatgcaaaagatttaattaat' 

caaac taacaa tccaacgc t tga taaagcacaagt tgaacaattgacacaagc tg ttaac 

caagc taaagataacctacacggtgatcaaaaacttgcagacgataaacaacatgcggtt 

actgatttaaatcaattaaatggtttgaataatccgcaacgtcaagcacttgaaagccaa 

ataaacaacgcagcaactcgtggcgaagtagcacaaaaattagctgaagcaaaagcgctt 

gatcaagcaatgcaagcattacgtaatagtattcaagatcaacaacaaacagaatctggt 

agcaagtttatcaatgaagataaaccgcaaaaagatgcttaccaagcagcagttcaaaat 

gcaaaagatttaattaaccaaacaggtaatccaacactcgacaaatcacaagtagaacaa 

ttgacacaagcagtaacaactgcaaaagataatctacatggtgatcaaaaacttgctcgt 

gatcaacaacaagcagtaacaactgtaaatgcattgccaaacttaaatcatgcacaacaa 

caagcattaactgatgctataaatgcagcgcctacaagaacagaggttgcacaacatgtt 

caaac tgctactgaacttgatcacgcgatggaaacattgaaaaataaagttgatcaagtg 

aatacagataaggctcaaccaaattacactgaagcgtcaactgataaaaaagaagcagta 

gatcaagcgttacaagctgcagaaagcattacagatccaactaatggttcaaatgcgaat 

aaagacgctgtagaccaagtattaactaagcttcaagaaaaagaaaatgagttaaatggt 

aatgagagagtcgctgaagctaaaacacaagcgaaacaaactattgaccaattaacacat 

ttaaatgctgatcaaattgcaactgctaaacaaaacattgatcaagcgacgaaacttcaa 

ccaattgctgaattagtagatcaagcaacgcaattgaatcaatctatggatcaattacaa 

caagcagttaatgaacatgctaacgttgagcaaactgtagattacacacaagcagattca 

gataaacaaaatgcttataaacaagctattgctgabgctgaaaatgtatcgaaacaaaat 

gcgaataagcaacaagtggatcaagcacttcaaaatattttaaatgcaaaacaagcatta 

aatggtgatgaacgtgtagcacttgctaaaacaaatggtaaacatgacatcgaccaattg 

aatgcattaaacaatgctcaacaagatggatttaaaggtcgcatcgatcaatcaaacgat 

ttaaatcaaatccaacaaattgtagatgaggctaaggcacttaatcgtgcaatggatcaa 

ttgtcacaagaaatcactgacaatgaaggacgcacgaaaggtagcacgaactatgtcaat 

gcagatacacaagtcaaacaagtatatgatgaaacggttgataaagcgaaacaagcactt 
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gataaatcgactggtcaaaacttaactgcaaaacaagttatcaaattaaatgatgcagtc 
actgcagctaagaaagcattaaatggtgaagaaagacttaataatcgtaaagctgaagca 
ttacaaagattggatcaattaacacatctaaacaatgctcaaagacaattagcaatccaa 
caaattaataatgctgaaacgctaaataaagcatctcgagcaattaatagagcaactaaa 
r ttagataatgcaatgggtgcagtacaacaatatattgacgaacagcaccttggtgttatc 
agcagcacaaattacatcaatgcagatgacaatttgaaagcaaattatgataatgcaatt 
gcgaatgcagcacatgagttagataaagtgcaaggtaatgcaattgcaaaagctgaagca 
gagcaattgaaacaaaatattatcgatgctcaaaatgcattaaatggagaccaaaacctt 
gcaaatgccaaagataaagcaaatgcgtttgttaattcgttaaatggattaaatcaacag 
caacaagatcttgcacataaagcaattaacaatgccgatactgtatcagatgtaacagat 
attgttaataatcaaattgacttaeiatgatgcaatggaaacattgaaacatttagttgac 
aatgaaattccaaatgcagagcaaactgtcaattaccaaaacgctgacgataatgctaaa 
acaaacttcgatgatgccaaacgtctagcaaatacattgctaaatagtgataacacaaat 
gtgaatgatatcaatggcgcaatccaagcagtcaatgatgcaatccataatcttaatggt 
gatcaacgactacaagatgctaaagacaaggcaattcaatctattaatcaagctttagct 
aataagctaaaagaaatcgaagcttcaaatgcgacggatcaacracaagcttattgcgaaa 
aataaagcagaagaattggcaaacagcatcatcaacaacattaataaagcaacaagtaat 
caggctgtatctcaagttcaaacagcaggcaaccacgcgattgaacaagtgcatgccaat 
gaaataccaaaagcaaaaattgatgccaataaagacgttgataagcaagttcaagcatta 
attgacgaaattgatcgaaatccaaatctaacagataaggaaaaacaagcacttaaagat 
cgtattaatcaaatacttcaacaaggtcataacggcattaacaatgcgatgactaaagaa 
gaaattgaacaagccaaagcacaacttgcgcaagcattacaagacatcaaagatttagtg 
aaagctaaagaagatgcgaaacaagatgttgataaacaagttcaagctttaattgacgaa 
atcgatcaaaatccaaatctaacagataaggaaaaacaagcacttaaagatcgtattaat 
caaatacttcaacaaggtcatarcgacattamcaatgcgatgacaaaagaagcaattgaa 
caagcaaaagaacgtttagcgcaagcattgcaagacatcaaagatttagtgaaagctaaa 
gaagatgcgaaaaatga tat tga taaacgtgtacaagc 1 1 taa t tgacgaaatcgatcaa 
aatccaaatctaacagataaggaaaaacaagcacttaaagatcgaattaatcaaatactt 
caacaaggtcataacgacattaacaatgcgctgactaaagaagaaattgagcaggcaaaa 
gcacaacttgcacaagcattgcaagacatcaaagatttagtgaaagctaaagaagatgcg 
aaaaa tgcaa t aaaagcc t tagc taa tgcgaagcg tga tcaaa tcaat tcaaatccagat 
ttaacacctgagceiaaaagcaaaagcgctcaaagaaattgacgaagctgaaaaacgagca- 
ctacaaaacgttgagaatgctcaeiactatagatcaattaaatcgaggattaaacttaggt 
ttagatgacattagaaatacacatgtatgggaggttgatgaacaacctgctgtaaatgaa 
atttttgaagcaacacctgagcaaatcctagttaatggtgaactcattgtacatcgtgat 
gacatcattacagaacaagatattcttgcacacataaacttaattgatcagctttcagca 
gaagtcatcgatacaccatcaactgcaacgatttctgatagcttaacagcaaaagttgaa 
gttacattgcttgatggatcaaaagtgattgttaatgttcctgtaaaagttgtagaaaaa 
gaattgtcagtagtcaaacaacaggcaattgaatcaatcgaaaatgcggcacaacaaaag 
attaatgaaatcaataatagtgtgacattaacactggaacaaaaagaagctgcaattgca 
gaagttaataagcttaaacaacaagcaattgatcatgttaacaatgcacctgatgttcat 
tcagttgaagaaattcaacaacaagaacaagcgcatattgaacaatttaatccagaacaa 
tttacgattgaacaagcaaaatcaaatgcaattaaatcgattgaagatgcaattcaacat 
atgattgatgaaatcaaagctcgtactgatctaacagataaagagaagcaagaagctatt 
gctaagttaaatcaattaaaagaacaagcaattcaagcgattcaacgtgcgcaaagcatc 
gatgaaataagtgagcaattggaacaatttaaagctcaaatgaaagcagctaatccaaca 
gcaaaagaactagctaaacgcaagcaagaagctattagtagaattaaagacttttcaaat 
gaaaaaataaatagtattcgaaatagtgaaattggcacagctgatgaaaaacaagcagca 
atgaatcaaattaacgaaattgtgcttgaaacaattagagatattaataatgcgcataca 
ttacagcaagttgaggctgcattgaacaatggtattgctcgaatttcagcagtacaaatt 
gtaacatctgatcgtgctaaacaatcgtcaagtactggaaatgaatctaatagccattta 
acaattggttatggaactgcaaatcatccatttaacagttcgactattggacataaaaag 
aaacttgatgaagatgatgacattgatccacttcatatgcgtcactttagfcaataatttc 
ggtaatgttattaaaaacgctattggtgtggtgggtatctctggtttactagctagtttc 
tggttcttcattgccaaacgtcgtcgtaaagaagatgaagaggaagaattagaaataaga 
gataataataaagattcaataaaagagactttagacgatacaaaacatttaccactttta 
tttgcgaaacgtcgcagaaaagaagatgaagaagatgttactgttgaagaaaaagattcg 
ctaaataatggcgagtcactcgataaagttaaacatacgccgttcttcttaccaaaacgt 
cgtcgtaaagaagatgaagaagatgtggaagttacaaatgaaaacacagatgaaaaagtg 
ttgaaagataacgaacattcaccactcttattcgcaaaacgacgcaaagataaagaggaa 
gatgttgaaacaacaactagtattgaatctaaagatgaggacgttcctttattattggct 
aaaaagaaaaatcaaaaagataaccaatccaaagacaaaaagtcagcatcaaaaaatact 
tctaaaaaggtagcagctaaaaagaagaaaaagaaagctaagaaaaataaaaaataa 
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vnyrdkiqk£sirkytvg t f s tvi a 1 1 vf Ig f n tsqahaaetnqpas wkqkqqsnneqt 
enresqvqnsqnsqngqsl sa theneqpni sqanl vdqkvaqss tttideqpasqnvntkk 
dsataattqpdkeqskhkqnesqsankngndnraahvenheanwtasdssdngnvqhdr 
nelqaffdanyhdyrfidrenadsgtfnyvkgi fdkintllgsndpinnkdlqlayJcele 
qaval ir tropqrqqts rrsnr iqt rs ves raaeprsvsdyqnanssyyvenandgsgypv 
g tyinass kgapynlp t tpwn 1 1 kasdske i aim t akqtgdgyq\tfvikfnkghaphqnmi 
Iw f a 1 padqvp vg r td f V t vn s dg tn vq\^/s hgag ag ankp Iqqmweygvndphr s hd f ki 
mr sgqviyd\^ tvhiy s ledl sr as dy f s eaga tpa tka f grqn f ey ingqkpaespgv 
pkvytfigqgdasytisfktqgptvnklyyaaggraleynqlfmysqlyvestqdhqqrl 
nglrqwnrtyrigttkrvevsqgnvqtkkvlGstnlniddfvddplsyvkCpsnkvlgf 
ysnnantnafrpggaqqlneyqlsqlEtdqklqeaartmpirlmigfdypdaygnsetl 
vpvnl tvlpeiqhnikf f knddtqni aekpf skqaghpvf yvyagnqgnasvnlggsvts 
iqplrinltsnenf tdkdwqitgiprtlhienstnrpnnaremielvgnl Ipgdyfgti 
rf grkeql f eirvkph tp ti 1 1 taeqlrgtalqkvpvni sgipldpsalvyl vap tnqt t 
nggs e adqi psgy t i 1 a t g t pdgvhn t i t i rpqdyw f ipp vgkqi ra wyynkwcisnm 
sna vti 1 pddipp t i nnp vg i nakyy rgde vn f tmgvsdrhs g i kn t C i 1 1 Ipngw tsnl 
t kadknng s 1 s i t g r vs mnqa f ns d i t f k vs a t dn vnn 1 1 nds qskh vs i h vgki s edah 
pivlgntekvvvvnptavsndekqsi i tafTrmknqnirgylas tdpvtvdnngnvtlhyr 
dgss ttldatnvmtyepwkpeygtvnaaktatvtieikgqsf s igdikqyf tlsngqpip 
sgt f tni tsdrt ip taqevsqmnagtqlyhi tatnayhkdsedf yisl ki idvkqpegdq 
rvyrtetydlttdeiskvkqafinanrdvitlaegdisvtntpnganvstitvninkgrl 
t ks f a snl annul f Irwvn f pqdy t V tw t naki anrp t dggl s ws ddhks 1 iy ryda 1 1 g t 
qi t tndi 1 tmlka 1 1 1 vpg 1 mn i tgneks qaeaggrpn f r t tgy sqsnat t dgqr qf 1 1 
ngiqviqvldiinpsngyggqpvtnsn tranhsns t wnvnepaangagaf tidhwksns 
thnasdavykaqlyl tpygp kqyvehlnqn t gn 1 1 dainiy f vpsdlvnp t i s vgny tnh 
qy f sget f tn ti tandnf gvqs vtvpn tsqi tg tvdimhqhvsatapnvtsa tnk t inll 
atdtsgntatts f nvt vkpl rdky rvg t s s t asinp vr i ani snna tvsqadq 1 1 i ins 1 1 
f t e t ypnr syar as ane i t s k t vsn vsr t gnnanv t V tv ty qdg 1 1 s t vt vpvkhvipe i 
vahshytvqgqdfpagngssasdyfklsngsdiadatitwvsgqapnkdntrigeditvt 
aM 1 i dge t tpi tk ta tykvvr tvpkhvf e targvlypgvsdmydakqyvkp vrmsws tn 
aqhmnf qf vg tygpnkdwgi s tr 1 i rvtyonrq t edl t i Iskvkpdppr idansv tyka 
gltnqeikvnnvlnnssvklfkadntplnvtnithgsgfsswtvsdalpnggikakssi 
smnnv ty t tqdehgqw tvt mes vd snds a tvtvtpql qa 1 1 egavf ikggdgf df ghv 
er f i qnpphga t va vhdspd twkn t vgn t hk ta w 1 1 pngqg t m ve vp vkvyp vanaka 
psrdvkgqnl tng tdairaiyi t f dpn tn tngi taawanrgqpnnqqagvqhlnvdv typgi 
saakrvpvtvnvyqf e f pqt ty tt tvggt 1 asg tqasgyahmqna tglp tdgf tykwnrd 
ttgtndanwsamnkpnvakwnakydviynghtf atslpakfwkdvqpakptvtetaag 
ai t iapganq tvn thagnvt tyadkl vikrngnwt tf trmntspwvkeasaatvagia 
gtnngitvaagtfnpadtiqyvatqgsgetvsdeqrsddftwapqpnqattkiwqnghi 
ditpnnpsghlinptqamdiaytekvgngaehsktinwrgqnnqwtiankpdyvtldaq 
tgkvt f nantikpnss i ti tpkagtghsvs snps 1 1 tapaahtvntteivkdygsnvtaa 
e innavqvankr t a ti kngtamptnl aggs t tt ip V tvtyndgs teevqes i f tkadkre 
lit aknhJ. ddp vs t egkkpg t i t qynnainhnaqqqin t ak t eaqqvinne r a tpqqvsda 
1 tkvr aaqt kidqa ka II qn kedn s ql V t s -ain 1 gs s vnqvp s tagm t qqs i dnynakkr 
eae tei taaqrvidngdataqqisdekhrvdnal talnqakhdl tad thai eqavqqlnr 
tgtt tgkkpasi taynnsiralqsdl tsaknsanaiiqkpirtvqevqsal tnvnrvuGr 
Itqainqlvpladnsalktaktkldeeinksvttdgmtqssiqayenakragqtestnaq 
nvinngdatdqqiaaektkveekynslkqaiagltpdlaplqtaktqlqndidqptsttg 
mtsasiaafneklsaartkiqeidrvlashpdvatirqnvtaanaaksaldqamgltvd 
kapl enaknqlqysidtqts t tgmtqdsinaynakl taamkiqqinqvlagsp tveqin 
tntstanqaksdldharqaltpdkaplgtaktqleqsinqptdttgmttaslnaynqklq 
aarqkl teinqvlngnp tvqnindkvtscinqakdqlntarqgl tldrqpal ttlhgasnl 
nqaqqnnf tqqinaat^aaletiksnitalntamtklkdsrvadnntiksdqnytdatpa 
nkqaydnavnaakgvigettnp tmdvntvnqkaasvkstkdaldgqqnlqrakteatnai 
tiiasdlnqaqknaltqqvnsaqnvqavndikqttqslntamtglkrgvanhnqwqsdny 
vnadtnkkndynnaynhandi ingnaqhpvi tpsdvnnalsnvtskehalngeaklnaak 
qeantalghlnnlnnaqrqnlqsqingahqidavntikqnatnlnsamgnlrqavadkdq 
vkrtedyadadtakqnaynsavssaetiinqttnptmsvddvnratsavtsnlcnalngye 
klaqsktdaaraidalphlnnaqkadvkskinaasniagvntvkqqgtdlntamgnlqga^ 
indeqt t Insqnyqda tpskktaytnavqaakdi Inksngqnktkdqvteainnqvnsakn 
nldgtrlldqakqtakqqlnnmthlttaqktnltnqinsgttvagvqtvqsnantldqam 
ntlrqsiankdatkasedyvdanndkqtayrmavaaaeti inansnpenTOS ti tqkaeq 
vnssktalngdenlaaakqnaktylnt 1 tsi tdaqknnl i sqi tsatrvsgvdtvkqnaq 
h Idqameis Iqnginuesgvks s ekyrdad t n kqqeydna i t aakai In ks tgpn taqnav 
eaalqrvnnakdalngdakliaaqnaakqhlg tl thi ttaqmdltnqisqatnlagves 
vkqnans Idgamgnlqtaindksg 1 1 asqn f Idadeqkmaynqavs aae t i Inkgtgpn 
taktaveqalnnvnnakhalngtqnlnnakqaaitaingasdlnqkqkdalkaqangaqr 
vsnaqdvqhnatelntamgtl khai adktntlasskyvnads tkqnay t tkvtnaehiis 
gtptwttpsevtaaanqvnsakqelngderlreakqnantaidaltqlntpqkaklkeq 
vgqanrledvqtvq tngqalnnamkgl rds i ane t tvk tsqnytdaspnnqs tynsavsn 
akgiinqtnnptmdtsaitqattqvnnaknglngaenlmaqntakqnlntlshltnnqk 
s a i s s qi dr aghvs e v t a tknaa t el n t qmgn 1 eqa ihdqn t vkqs vk f tdadkakr day 
tnavsraeailnktqgantskqdveaaiqnvssaknalngdqnvtnaknaaknalnnlts 
innaqkrdl t tkidqat t vagveavsn ts tqln tamanlqngindk tn tl asenyhdads 
dkktaytqavtnaenilnknsgsnldktavenalsqvanakgalngnhnlegaksnantt 
inglqhlttaqkdklkqqvqqaqnvagvdtvkssantlngamgtlmsiqdntatkngqn 
yldatemktnynnavdsangvinatsnpmndanainqiatqvtstknaldgthnltqak 
qtatnaidgatnlnkaqkdalkaqvtsaqrvanvtsiqqtanelntaragqlqhgiddena 
tkqtqkyrdaeqskktaydqavaaakailnkqtgsnsdkaavdralqqvtstkdalngda 
klaeakaaakqnlgtlnhitnaqrtdlegqnnqattvdgvntvktnantldgamnslqgs 
indkdatlmqnyldadeskmaytqavtaaegilnkqtggntskadvdnalnavtraka 
a Lngadn Imakt s a tn t idg Ipn 1 tqlqkdnlkhqveqaqnvagvngvkdkgn t In tam 
galrtsiqndnttktsqnyldasdsnknnyntavnnangvinatnnpnrodanainginanq 
vn t tkaalngaqn 1 aqak tna tn t innahdlnqkqkdal k tqvnnaqrvsdannvqh ta t 
elnsamtalkaaiadkertkasgnyvnadqekrqaydskvtnaeniisgtpnatltvndv 
nsaasgvnaaktalngdnnlrvakehanntidglaqlnnaqkaklkeqvqsattldgvqt 
vknssqtlntarokglrdsianeatikagqnytdaspnnmeydsavtaakaiinqtsnpt 
mepntl tqvtsqvttkeqalngamlaqakttaknnlnnl tsinnaqkdaltrsidgabt 
vagvnqe takatelnnamhslqnginde tqtkq tqkyldaepskksaydqavnaakail t 
kasgqnvdkaaveqalqnvnstktalngdaklneakaaakqtlgtlthinnaqrtaldne 
i tqatnvegvntvkakaqqldgamgqle tsirdkdttlqsqnyqdaddakrtaysqavna 
aa ti Inktaggntpkadveramqavtqantalngiqnldrakqaantai tnasdlntkqk 
ealkaqvtsagrvsaangvehtatelntamtalkraiadkaetkasgnyvnadankrqay 
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de3cvtaaenivsgtptptl tpadvtnaatqvtnaktqlngnhnlevakqnantaidgl ts 
lngpQkaklke<T\rgqattlpnvqtvrctnaqtlntainkglrdsianeatikaggnytdasg 
nkgtdynsavtaakaiiggttepsmnaqeingakdqvtakqqalnggenlrtaqcnakqh 
Ingl sdl tdaqkdavkrqiegathvnevtqaqnnadalntamtnlkngiqdqn t ikqgvn 
f tdadeakmay tnavtqaeqi Inkaqgpntskdgve talenvqraknelngnqnvanak 
ttaknalnnltsinnaqkealksqiegattvagvnqvsttaselntamsnlqngindeaa 
tkaaqkytdadrekqtayndavtaaktlldktagsndnkaaveqalqrvntaktalngde 
r Ineakntakqqva tmshl tdaqkanl t sqi esgt tvagvqgiqanag tldqamnqlrqs 
i as kdatks s edy qdanadl qnayndav tnaegi i s a timpeznnpd t Inqkasgvns aks 
alngdeklaaakqtaksdigrltdlnnaqrtaanaevdqapnlaavtaaknkatslntam 
gnlkhalaekdntkrsvnytdadqpkqqaydtavtqaeaitnangsnanetqvqaalnql 
nqakndlngdnkvaqakesakralasysnlnnaqstaatsqidnattvagvtaaqntane 
Intamgqlqngindqntvkqqvnf tdadqgkkday tnavtnaqgi Idkahgqnmtkaqve 
aalngvttaknalngdanvrgaksdakanlgtlthXnnaqkqdltsqiegattvngvngv 
ktkaqdldgamqrlqsai ankdqtkasenyidadptikkta f dnai tqaesylnkdhgank 
dkqaveqaiqsvtstenalngdanlqrakteaiqaidnlthlntpqktalkqqvnaaqrv 
sgvtdlknsatslnnamdqlkqaiadhdtivasgnytnaspdkqgaytdaynaaknivng 
spnvi tnaadvtaa tqrvnnaetglngdtnlatakqqakdalrqmchl sdaqkqsi tgqi 
dsatqvtgvqsvkdnatnldnaitinqlmsiankddvkasqpyvdadrdkqnayntavtna 
eni ina tsqp t Idps av tqaanqvs tnk talngaqn 1 ankkqe 1 1 aninqlshlnnaqkq 
dl n t qv tnapn i s t vn qvk t kaeqldqamer 1 ing i qdkdqvkqs vn f t dadp e kqt ayn 
navtaaeniinqangtnanqsqveaalstvtttkqalngdrJcvtdakrmanqtlstldnl 
nnaqkgavtgninqah tvae vt qaiqt aqe In taragnlkns Indkd 1 1 1 gsqn Cadadpe 
kknayneavhnaenilnkstgtnvpkdqveaamngvnatkaalngtqnlekakqhantai 
dgl shl tnaqkeal kql vqqs t tvaeaqgneqkaniivdaaiudkl rqs i adnat tkqnqny 
tdasqnkkdaynnavttaqgiidqttsptldptvinqaaggvstt'-aialngnenleaakq 
qasqslgs Idnlnnaqkqtvtdqingahtvdeanqi kqnaqnl n t amgnl kqa i adkda t 
katvn f tdadqakqqayn t av tnaeni i skanggna tqae veqa i kqvnaakqalngnan 
vqhakdeatalinssndlnqaqkdalkqqvqnattvagvnnvkqtaqelnnamtqlkqgi 
adkeq tkadgn f vnadpdkqnaynqavakae a 1 i s a tpd wv tps e i t aa Inkv tqaknd 
Ingn tnla takqnvqhaidqlpnlnqaqrdeyskqi tqat 1 vpnvnai qqaa 1 1 Indam t 
qlkqgiankagikgsenyhdadtdkqtaydnavtkaeellkqttnptmdpntiqqaltkv 
ndtnqalngnqkladakqdakttlgtldhlndaqkqalttqveqapdiatvnnvkqnaqn 
Innamtnlnnalqdktetlnsinf tdadqakkdaytnavshaegilskangsnasqteve 
qamqrvneakqaingndnvqrakdaakqvitnandlnqaqkdalkqqvdaaqtvanvnti 
kqt aqdlnqam tql kqgi adkdqtkangnf vnad tdkqnaynnavahaeqii s g tpnanv 
dpqqvaqal qqvnqakgdl ngnhn Iqvakdnan t ai dq Ipn Inqpqk t a 1 kdqvshae 1 v 
tgvna ikqnadalrmamg t Ikqqiqansqypqsvd f tqadqdkqqayrmaanqaqqi ang 
ip tpvl tpd tvtqavt tmnqakdalngdekl aqakqeal anldt 1 rdlnqpqrdalmqi 
nqaqalatveqtkqnaqnvntamsnlkggiankdtvkasenyhdadadkqtaytnavsqa 
egiinqttnptlnpdeitraltqytdaknglngeaklatekqnakdavsgmthlndaqkq 
a Ikgqidqsp e i a t vnqvkq t a t s Idqamdql sqaindkaq 1 1 adgny Inadpdkqnayk 
qavakaeallnkqsgtnevqaqvesitnevnaakqalngndnlanakqqakqqlanl thl 
ndaqkqsfesqitqaplvtdvttinqkaqtldhamellmsvadnqttlasedyhdataq 
rgndynqavtaaimiinqttsptjnnpddvngattqvnntkvaldgdenlaaakqqannrl 
dqldhlnnaqkqql qsqi tgssdiaavngiikqtae s In t amgnl inal adhqaveqrgn f 
inadtdkqtayntavneaaaminkqtgqnanqteveqaitkvqttlqalngdhnlqvakt 
nat qa idal t s Indp qk t a Ikdqv t aat 1 vt avhqi eqnan 1 1 n qaihhg 1 r qs i qdna a t 
kanskyinedqpeqqnydqavqaaimiineqtatldnnainqaattvnttkaalhgdvkl 
qndkdhakqtvsql ahlnnaqkhmedt 1 ids e t tr t avkqdl teaqal dqiindal qqsia 
dkdatras sayvnaepnkkqsydeavqnaes i iaglnnp t Inkgnvs s a tqavi ssknal 
dgve r laqdkq t agns Inhldql tp aqqqal enqinn a 1 1 rge vaqk 1 1 e aqalnqamea 
Imsiqdqqqteagskf inedkpqkdayqaavqnakdlinqtnnptldkaqveqltqavn 
qakdnlhgdqkladdkqhavtdlnqlnglnnpqrqalesqinnaatrgevaqklaeakal 
dqamqalmsiqdqqqtesgskf inedJqpqkdayqaavqnakdlinqtgnptldksqveq 
Itqavttakdnlhgdqklardqqqavttvnalpnlahaqqqaltdainaaptrtevaqhv 
qtate Idhame tl Jcnkvdqvntdkaqpny teas tdkkeavdqalqaaes i tdp tngsnan 
kdavdqvltklqekenelngnervaeaktqakqtidqlthlnadqiatakqnidqatklq 
piaelvdqatqlnqsmdqlqqavnehanveqtvdytqadsdkgnaykqaiadaenvlkqn 
ankqqvdqalqnilnakqalngdervalaktngkhdidqlnalnnaqqdgfkgridqsnd 
Inqiqqivdeakalnramdqlsqeitdnegrtkgstnyvnadtqvkqvydetvdkakqal 



qinnae tlnkasrainratkldnamgavqqy ideqhlgvi s s tny inaddnXkanydnai 
anaaheldkvqgnaiakaeaeqlkqniidaqnalngdqnlanakdkanafvnslnglriqq 
qqdl ahkai nnad t vs dvt d i vnnqi dl ndame 1 1 khl vdn e ipnae q tvny qnaddn ak 
tn f ddakrl an 1 1 Insdntnvndingai qavndaxhnlngdqr Iqdakdkaiqs inqal a 
nkl ke i e asna t dqdkl i aknkaee 1 an s i i nn inka t snq avs qvq t agnhai eq^an 
e ipkaki dankdvdkq^/qal i de i dmpn 1 1 dkekqal kdr i nqi 1 qqghng innamt ke 
eieqakaqlaqalqdi kdl vkakedakqdvdkqvqal ideidqnpnl tdkekqalkdr in 
qi Iqqghxdi xnamt keai eqaker laqalqdi kdl vkakedakndidkrvqal idei dq 
npnltdkekqalkdrinqilqqghndinnaltkeeieqakaqlaqalqdikdlvkakeda 
knaikalanakrdqinsnpdltpeqkakalkeideaekralqnvenaqtidqlnrglnlg 
1 ddi m t hvwe vdeqpa vne i f ea tpeqi 1 vng e 1 i vhrdd i i teqd i 1 ah inl idql s a 
e vidtp s ta t i sds 1 1 akve v 1 1 1 dgskvivnvpvkweke 1 s wkqqai es i enaaqqk 
ineinnsvtl tl eqkeaaiaevnklkqqaidhvnnapdvhsveeiqqqeqahieqf npeq 
f tieqaksnai ksiedaiqhmidei kar tdl tdkekqeaiaklnqlkeqaiqai qr aqs i 
deiseqleqfkaqmkaanptakelakrkqeaisrikdfsnekinsimseigtadekqaa 
nuiqineivletirdinnahtlqqveaalnngiarisavqivtsdrakqssstgnesnshl 
tigygtanhpfnsstighkkkldedddidplhmrhfsnnfgnviknaigwgisgllasf 
wf fiakrrrkedeeeeleirdnnkdsiketlddtkhlpllfakrrrkedeedvtveekds 
Irmgesldkvkhtpf f Ipkrrrkedeedvevtnentdekvlkdnehspllfakrrkdkee 
dve 1 1 1 s i es kdedvp 1 1 lakkioiqkdnqs kdkksaskn t s kkvaakkkkkkakknkk 
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441. 


atgttctttgatgatgctaaagaagcatcaagcigtacttgaaataacattgacgaaaaga 
gatgctaaaaaagaaaatcctattccgatgtgtggcgtaccatatcattctgctgataat 
tacattigaaacattgattiaataaggggtataaggtcgctatatgtgaacaaatggaagat 
ccaaagcaaacaaaaggaatggttagaagagaagttgtaagaatcatcacaccaggaact 
gttatggatcaaaatggtatggatgaaaagaaaaataattatattttaagttttatcgaa 
aatgaagaatttggattatgctattgtgatgtttctacaggagaactcaaagtaactcat 
ttcaaagatacagcaaccttgcttaatgagattacaacaattaatcccaatgaaatcgtc 
ataaagcaagctctatctgaagaattaaaaagacaaatcaacabgataactgagacgatt 
actgbtcgcgaagatatatctgatgaagattabgatatgaatcagttgacacabcagtta 
atgcatgacacaactcaattattgbtagattacattcatcacacacaaaagcgagattta 
tctcabattgaggaagtaatcgaatatgctgcagttgattatabgaagatggattattat 
gcgaagcgaaa 1 1 tagagc tgacagagagca tacga t taaaa tcaaaaaaagggac 1 1 1 g 
tbatggttaatggatgagacaaaaacaccgatgggtgctagacgtttaaagcagtggatt 
gatcgtccattaattaataaacaacaaatcaacgacagattaaatattgttgaagagttt 
atggaccgttttattgaaagagatacattacgtaatcatttaaatcaagtgtatgacata 
gaacgactagtaggaagagtgagttatggaaacgtaaatgcaagagatttaatacaactt 
aagcattctatatccgaaatacctcacattaaagcattactcaatgaattgggtgcacaa 
actaccacgcaatttaaagaattagaaccttbagatgacttgttacaaattttagaagaa 
agtttagttgaagaaccacctatttccatcaaagatggaggattatttaaaaatggcttc 
aacgcgcaac t tgatgaatat t tagaagc t tcaaaaaa tggtaaaac t tggc t tgcagaa 
ttacaagctaaggaacgtgaacgtacaggtattaagtcatcgaaaattagttttaataaa 
gtgtttggttattttattgaaattacacgtgcaaacttaaataattttcaacctgaagcg 
tttggctataatcgaaaacaaacattatctaatgctgaacgatttattacggatgaatta 
aaagaaaaagaagatataatacttggtgctgaagataaagcagtagagttagaatatgaa 
ttatttgttaaattacgagaacacattaaaacgtacactgaacgtttacaaaagcaagcg 
aaaatcatttcagaacttgattgtttacaaagttttgctgaaatcgctcaaaaatataat 
tacgtcaaacctacatttagtgatgataaagttttacatttagaaaactcaagacatcct 
gttgttgagagagtgatggattataatgattatgtacctaatgattgccatcttgatgat 
gaaacgtttatttatctcattacgggacctaatatgtcaggtaagtcaacatatatgaga 
caagttgctataataagtatcatggctcaaatgggagcatatgtaccatgtgattcagca 
acattacctatatttgatcaaatttttactaggattggtgcagcagatgatcttgtatca 
ggtaaaagtacatttatggtagaaatgttagaagctcaaaaagctttaacttatgctact 
gaaaatagtttaattatctttgacgaaataggaagaggtacatccacttatgatggtctt 
gcgttagcgcaagcgatgattgaatatgttgctcaaacttcccatgctaagacacttttc 
tcaacacattatcatgaattgacatcacttgatcaaatgcttaagtgtttaaaaaafcgta 
catgttgctgcaaacgagtatcaaggtgaactgatatttttgcataaagtcaaagatggc 
gctgtggatgatagctatggtattcaagtggcaaaattagcggacttacctaatgaagtc 
attgatagagcgcaagt tatat taaatgc at ttgagcaaaaacc t tcgtatcaac tc tc t 
catgagaatactgacaatcaacaaacggttccgtcgtataacgattttggtcgaacagaa 
gaagagcaatcagttatagaaacacatacatcaaatcataattatgagcaagcgaccttt 
gatttatttgatggttacaatcaacaaagtgaagttgaatgtcaaattcgagaattgaat 
ctatccaatatgacaccattggaagccttaatcaagctgaatgaattacaaagtcaatta 
aag 


442. 


mf fddakeasrvlei tl tkrdakkenpipincgvpyhsadnyietlinkgyJcvaice<3pned 
pkq tkgmvr rewri i tpg tymdqngmdekknnyi 1 s f i eneef glcycdvs tgel kvth 
. f kdtatllneittinpneivikqalseelkrqinmitetitvredisdedydamqlthgl 
rnhdttqllldyihhtgkrdlshieevieyaavdymkmdyyakrrileltesirlkskkgtl 
1 wlmde tktpmgeurr 1 kqwidrpl inkqqi ndr Ini vee f mdr f i erd 1 1 rnhlnqvy d i 
erlvgrvsygnvnardliqlkhsiseiphikallnelgaqtttqfkeleplddllqilee 
slveeppisikdgglfkngfnaqldeyleaskngktwlaelqakerertgikslkisfnk 
vfgyfieitranlnnfqpeafgynrkqtlsnaerfitdelkekediilgaedkaveleye 
1 f vkl rehi kty ter 1 qkqakii s e Idc 1 gs f ae iaqkynyvkp t f s ddkvlhl ensrhp 
wervmdyndyvpndchldde t f iyli tgpninsgks tymrqvai isimaqmgayvpcdsa 
tlpifdqif trigaaddlvsgkstfmvemleaqkaltyatensliifdeigrgtstydgl 
al aqamieyvaqtshaktl f s thyhel tsldqmlkclknvhvaaneyqgeii f Ihkvkdg 
avddsy gi qvakl adlpnevi draqvilna f eqkpsyglshen tdnqq tvpsyndf gr t e 
eeqs vie thtsnhnyeqat f dl f dgynqqsevecqirelnlsnmtplealiklnelqsqlk 
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443. 


atgattccaactaaacctcatgatgtgatctggacagatgcacaatggcaaagtatttat 
gcgaaaggacaggacatacttgttgctgctgcagcaggttccggtaaaacagccgttcta 
gttgagcgtattatacaacgtatactaagagatgatgtagatgtagatcggttactagtt 
gtaacatttacgaatttaagcgcacgtgagatgaagcatcgagttgataaacgtatacaa 
gaagcatcttttaaggatcctaacaatgaacatttaaagaatcagcgaatcaaaattcat 
caagcacagatttctactttacacagtttctgtttgaaattgattcagcagcattatgat 
gtattagatatcgatcctcattttagaacaagtagtgaagcggaaaatatattattatta 
gaacaaactattgatgatgttttagaacaacactatgataaattagatcctcactttata 
gaattaaccgaacaactatcatcagataggaatgatgatcaatttagaagtattattaag 
cagttatattttttcagtafctgctaatcctcaaccatttgaabggctcaatcaattagcg 
caaccatacaaagaagaaaataaacagcaacaattaatgcagcttatcaatgatttagca 
atgatttttatgaaagcaggatatgaggaattacaaaaaagttatgacttattctcaatg 
atggaaagtgttgataagcagcttgaagttattgaaaccgaacgcatgtttattactaaa 
gctattgaaggtaaagtattaaatacagatgttatcacgcaacatgaatttatgagtcgt 
tttccggcaataaatagcaagataaaagaagcaaatgaaggcatggaagatgctttaaat 
gaagcaaaacaacattatgataaatataaatctttagttatgaaagtaaagaatgattat 
ttttctagaaatgcagaagatttgcaaagagatatgcaacaactcgcacctcgagtggct 
tatttagctcaaatagttcaagatgtgattcaatcatttggtgttcaaaaacgaagtcgt 
aatattttggatttttcagattatgaacattttgcattacgcattcttactaacgaagat 
ggctcaccttcgcgtatcgctgaaacgtatcgtgaacattttaaagaaatcctagttgat 
gagtatcaagatactaatagagtgcaagaaaaaatattatcttgtattaaaactggtgaa 
gaacacgatggtaacttgttcatggttggggatgtgaagcagtctatttataaatttaga 
caagctgatcctagtttatttattgaaaaatataatcgcttttctagtagtggaaatgaa 
agtggcttgcgcattgacttatcgcaaaactttcgttcgagacaggaagtgttatctaca 
accaattacttgttcaaacatatgatggatgaacaagtaggagaaiatttcatatgatgat 
gcagcgcaattgtattttggtgcaccatatgacgaagtttcacatcctgttcaattacga 
gcac 1 1 g t tgaggca ag 1 1 cagaaaa tag tgac 1 1 aac t ggaag t gaacaagaagcgaa t 
tacattgttgaacaagttaaagatattattaatcatcaaaacgtatacgatatgaaaaca 
• ggtcaatacagaaaagcaacatataaagatatcgtaattttagagcgaagttttggtcaa 
gcgcgtaatcttcaacaagcttttaaaaataatgatatcccttttcacgtaaatagtaag 
gaagggtattttgagcaaactgaagtacgtcttgtgctttcatttttaagaacaatagat 
aatccacttcaagacatttatttagtgggattgatgcgttctgtaatatatcaatttact 
gaagaagaattagctgaaataagagttgtaagccctcatgatgattacttttatcaatct 
ataaaaaattatatgattgatgaaaaagctgattctagattggttgacaagttaaatcgt 
tttattcaggatatacaaaaatatcaaaattatagtcaaagtcaaccggtttaccaatta 
attgataaattttataatgatcattttgtaattcagtactttagcggtcttattggaggt 
aaaggtagaagagcaaatctgtatgggctatttaataaagctgttgaatttgaaaattca 
agtttcagaggtttattccaatttattcgttttattgatgagcttattgatcgtaaaaaa 
gattttggtgaagaaaatgtcgtaggtcctaacgataatgtggttagaatgatgacgatt 
cacagtagtaaaggattagaatttccatttgtaatttactcaggattatctaaaaaattc 
aacaaaggtgacctgaatgcaccagttattctaaatcaacaatatggtttaggtatggat 
tattttgatgtaaataaagatatggcttttccttcacttgcctctgtggcatatagagca 
ataaatgaaaaagaacttatatcagaagagatgcgtttaatctatgttgcgttgacacga 
gcaaaagagcaac ttatt tt agt t ggeiagagtcaaaga tgaaaagtcgt taat taaa ta t 
gaacaattagctgtttcagacacacatatagcagttaatgaacgccttactgctaccaat 
ccatttgttctaatttatggtgttttggctaagcatcaatcgccttcattgccaaatgat 
caaagatttgaaagagatattgatcaattaaattctgaagtgaagccacgtgtatcaata 
gt ga t tga tea t tatgagga tg 1 1 tcaac t gaagaagt ag tcaa tga taa t gaaa taaga 
acaatcgaagaattaaaggccataaatactggtaatgaagatgtgaaaattaaaattcat 
caacagctttcttatgactatccttttaaagttaacacgatgaaaccatctaaacagtcg 
gtatcagagttaaaacgtcaattagaaactgaagaaagtaatacaaattatgatagagta 
cgtcaatatcgtattggtgttgcatcatatgaaagacccaagtttcttacccaaacaaaa 
aaaagaaaagcaaatgaaatagggactttaatgcatacagtcatgcaacacttacctttt 
agagaacaacgcttaacaaaagacgaattatttcaatatatcgatcgattgattgacaaa 
caacttattgatgaagatgcaaaagaggatattagaatagatgagattatgcatttcatt 
gatggccctctctatatggaaatagctcaagctgacaatgtttatactgaattacctttt 
gtggtaaatcaaattaaagttgatggacttacaagtgaagatgaagatgtatccattatt 
caaggtatgattgatttaatatatgaaagtgacggacaattttactttgttgattacaaa 
acagatgcttttaatagaagaaaaggtatgagtgatgaagaaatagggaatcagctcaaa 
gaaaaatatcagatacaaatgacgtattatcgaaatactttagaaaccatacttaaacga 
cccgtaaagggttacttatattttttcaaatttggtacattagaaatagatgat 


444. 


mip tkphdviwtdaqwqs iyakgqdi Ivaaaagsgk tavl ver i iqril rddvdvdr 1 1 v 
vt f tnl s aremkhrvdkriqeas f kdpnnehlknqri kihqaqi s t Ihs f cl kl iqqhyd 
vldidphfrtsseaenillleqtiddvleqhydkldphfielteqlssdmddqfrsiik 
qlyf f s ianpqpf ewlnql aqpykeenkqqqlmql indlami f mkagyeelqksydl f sm 
mes vdkqlGvi e termf i tkaieglcvlntdvi tqhef msrf painskikeanegmedaln 
eakqhydkyks 1 vmkvkndy f srnaedl qrdmqql aprvayl agi vqdvi qs f gvqkr sr 
nildfsdyehfalriltnedgspsriaetyrehfkeilvdeyqdtnrvqekilsciktge 
ehdgnl f mvgdvkqs iykf r qadp s 1 f i ekynr f s ssgnesglr idl sqnf rsrqevl s t 
tnylfJchnundeqvgeisyddaaqlyfgapydevshpvqlralveassensdltgseqean 
yi veqvkdiinhqnvydmktgqyrkatykdivi lers f gqamlqqaf Icnndip f hvnsk 
egy f eqt e vr 1 vl s f 1 r t i dnpl qdiy 1 vglinr s viyqf t eeelae i rwsphddy f yqs 
i knymidekadsr 1 vdklnr f iqdiqkyqny sqs qpvyqli dkf yndh f viqyf sgl i gg 
kgrranlygl f nkave fens s f rgl f qf ir f idel idrkkdf geenwgpndnwrmmti 
hs skgl e f pf viy sgl skkf nkgdlnapvi Inqqyglgmdy f dvnkdmaf pslas vayr a 
inekeliseemrliyu-altrakeqlilvgrvkdekslikyeqlavsdthiavnerltatn 
pi vxiygv xaKiiqspB xpnovix i.ciruicitiJ.iit3ev)qpivSi viCLnyeQ 
tieelkaintgnedvkikihqqlsydypfkvntmkpskqsvselkrqleteesntnydrv 
rqyrigvasyerpkfltqtkkrkaneigtlmhtvmqlilpereqrltkdelfqyidrlldk 
ql idedakedi rideimhf idgplymeiagadnvy telpf wnqikvdgl tsededvs i i 
qgmidliyesdgqfyfvdyktdafnrrkgmsdeeignqlkekyqiqmtyymtletilkr 
pvkgylyf f kf gtleidd 


445. 


ctgtaccatcaaatggtgctacaatttctcctgaatctggtacaaatccgataccatcac 
ccatcatcttttcagagaaaactttatcaggtacttcagataacggtattatctcaccat 
gtccaggtgcgtaaatttctgtttctacaatatcttccacatgtacaggatcatctgaca 
cttcttcatcaattgttgctccacttggttttg 


446. 


lyhgmvlqf llnlvqiryhhpss f qrklyqvlqi tvlshhvqvrkf 1 f Iqylphvqdhl t 
llhqllfhlvl 
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447. 


cgcatactttggtcatcactatgcgtaatccacaaaatggcaatccctttatctgctagt 
ttaaatataatttcttcaattttctttttattatgtgtacctaaagcgctagtagcbtcg 
tccaataataaaacttcaggttcatacatgagttgtctagcgatggtaatacgttgttgc 
tctcccccagacatgtgctcaatt 


448. 


rilwsslcvihkmaiplsaslnlissiffllcvskalvassnnktsgsyinsclamvircc 

sppdmcsi 


449. 


tcacgtactttacgcgctctactcttaatactccaaacaggcatgatgtgtggtttgtta 
tggtcatcatctgaaatcataataaaattcttttcacctttgtttgtcaatccgtatact 
tcgtcatattttgcgacatctttaataaactctctcattcttatatcatctaattcagac 
atcaactcatcagtcattttaactatatctacaatgtttccttcttcaccattattcaca 
ttaactaaaactttgtcacctggatcaaagattfccatccatttcatatgttacaaaacgg 
tcaatatctgctc taatgattttgtcg 


450. 


srtlralllilqtgmmcgllwssseiiikffsplfvnpytssyfatslinslilissnsd 
inssviltistmfpssplftltktlspgskissisyvtkrsisalmils 


451, 


gcaggatttttgactaaagcagtacttaaatcaacttcatctctgtcatcaaacacttct 
tc t acgac t tc 1 1 1 acg tgcaa tcac tc taaatgaacct teg tccatatttaattc tact 
c t tacatti tc tggcacta tea 


452. 


agfltkavlkstsslssntssttslraitlnepssifnstltflals 


453. 


tatttctttataagctttttaattagactaatatcatgctcattgattaccgaaacaatt 
tcgatttgtccatttttagatataattgagccattaccaccaatcaaggtatcatccgca 
aattcaggaatgactggaagcaagtctctaatgggacgtgctgatgcaaacattacattg 


454. 


yf fisflirliscslitetisicpfldiieplppikvssansgmtgskslmgradanitl 


455. 


ttatcttcttc t aaagc 1 1 tacc t tcaacg tcaacg 1 1 1 ggcaa tac tgcacc taacca t 

1 1 aaaaaoo tac C a tcraacfC t fc taccaaaoacrt 1 1 eer t- oaa fcrr» fcrcra a fet" a a trr t* r^a t* s 

cgtacgacgaatgcgtcgaataacacaccgaaacctaatgcgatacccattgacttaatt 
gcactgtcatcttggaagacgaatgcgatgaatacactgaacataataagtgcagcagct 
acgataacaggtccactttctttgatacctacacggattgaa 


456. 


Issskalpststfgntapnhlgryhealpksfvnaginvirttnasnntpkpnaipidli 
al s swkt namnt Iniisaaa t i tgp Is 1 ip tr i e 


457. 


tcatcaactgcttgcattaagtctaagattttttgttcgtattcagcatcgccthctaat 
gc 1 1 1 taa tgcagaaccagcga t tacagg taca teg tcacc tgggaag tea t a t tcgc 1 1 
aataagtcacgaacttccatttcaactaattctaataattcttcgtcgtctaccatgtca 
actttgtttaagaatacaactaatgctggtacaccaacgttacgtgataataagatgtgt 
tcacgagt t tgtggcat tggaccgtcagcagcagatacaac taagataccgccgtccat t 
tga 


458. 


sstacikskifcsysaspsnafnaepaitgtsspgksyslnksrtsistnsimsssstms 
1 1 f kn 1 1 n a g tp 1 1 rdn 3ancs rvcgi gps aad fc t kippsi 


459, 


ttagaaccacctacacgacgagctttaacttctaatactggcatgatattattaattgct 
tcttcgaacacttctaatgcatcacgaccactacgttgttcaacaagatcaaatgcagaa ^ 


460. 


1 epp trral t sn tgmil 1 i as snt sna s rpl r c s tr s nae 


461. 


aggaggcgaccgccccagtcaaactgcccgcctgacactgtctcccaccacgataagtgg 
tgcgggttagaaagccaacacagc 


462. 


rrrppqsncppdtvshhdkwcglesqhs 


463. 


tgtgctattattccccctattgaaggacctaacccttcacctaaagctacaattgatcct 
ataaaaccaaaggctttgccttgtttttttcttgtaatatttctagctacaaccaccata 
atcagtgaagggaatgcagcagatcctactccttgtactaacctaccaaaaatcaaaata 
aaaaag 


464. 


gccacrtcacttctcgttccatttgatteaatacaaacaaattatcttgaacatcttccga 
agcactgtcgccagtatcttgcttttcttttgcttgttgtttatgatttattttcgcacg 
gtcaaattttttcttaactttctcattattaatgatttttgcttttacatggcattcaac 
cggaaaaggcatattttgaqctttctcaaa 




tgtcgtattaatactgccttcaccagtattgctageatttggatcttgaghfctgtgcgtt 
tgctgctacaggtgctgctggttgcgctgctgctggagcattcgctggctgtgtttgatt 
tgecggtgttgcattattattaggtgttgcttggttatttccttgacctgcttggtttgc 
cggtgttgcttgatttccaggttgtgcttgtgcagcgttattcggatcagcttgattacc 
t tgtccagc tgg t tgtg ta 1 1 tgg t tgtgc tgc tec tec tgc tgga t tagcc tgtccacc 
ttggtttgctggttgtactgctggttgtccttggttggcaggtgcagetggctgtgctgt 
aggattagcttgagcaccagcatttgcgttaggctgtgtattggcatcagctggttgtgc 
tggttgattttgtgcaggctgattttgctctgctgcagaegctgttgtcgggttagtaga 
tataaaagtaacagtggcaat 


466. 


atccaacgttteaggaataaatgttttcaaaccactttgaaatggatcgcggtgttgtgc 
ttgatatactttgtagcgataacgtttacctacacaatcataacgacaatgaaaatcgtc 
atcgactgtaactacattgttgacataaatatcatcagg 


467. 


cggtataaaggtaaagcaaaatgcatcagcttgcttagaatgattgtcctttttttgata 
at agegttccat tgcaa tgacsrgcagaaggatggtttgcaaacaaatgatttgta tat tc 

actttc 


468. 


atgcaagagtaecaaaaatcgttaaatacgcttaaaaagcctataaatgttccgtatgag 
caaoa.aacfccraaaaafTt*;inrTt"rrrrl" t* ta tfc fcacrcaaacrwa?i t" wr'aflftf* aar»^rrrrs»aa» HrrH t* ' 

gtaataagccaaaaagatttcaatgaatttcagaaacagataaaagctgctcaagatatt 
tcggaagattacgagtatataaagtctggtagagccttagatgataaagataaggaciata 
cgagagaaagatgatttattaaataaagcagttgagcgtattgaaaacgcagacgataat 
tttaaccaactttacgaaaatgcaaagccacttaaagagaatatagaaatagcgttaaag 
cttttaaaaatcttactaaaagagttagaacgagttttaggaagaaatacctttgcggaa 
agag 1 1 aa taag t taacagaaga tgaaccaaaac taaatggt t tagcaggaaac ttagat 
aaaaaaatgaatccagaattatattcagaacaggaacagcaacaagaacaacaaaagaat 
c a aaaacgaga t aqagg ta tgcac t ta 


469. 


atgetaactactttcgctattatactcattttcttcttacttccatcttcatttttattg 


470. 


ttgagcatctgcatcattattatcattcatgcgateatttttgttcacattattaaaaat 
ggcattcaaaataacaat 


471. 


ttgcctataccaagtaetagaagtgcaccaataattccagcaatcaatgcaacgatgact 
gttttaaaccatggaaatttaggtcttctgtatctaggtgtttggctatggtttgttgta 

gaa 


472. 


atgcttttgagttacttcataatactcatcagtttttcgtgtatccttttgacttttatt 
tatttctttccacttaccagtatgactctctttttttacagttattttcggtttgtt 
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473. 


a t gac t tg tgaaaaac tggaaa at t tc 1 1 gacc agt agcaaagccggcaccaacgacaac 
accaacaaaggcaaatgccacaataatggactcttt 


474. 


ttgattgtcattagtaacgttattgccattattttgatttttatctgttttgtctgcact 
atcatcttgttgatcattttcttcggtttctgtctttttatgcgtagatttattttcttg 
ttcttggttattact 


475. 


atgtgcagaaattgcccagcattcaccagttgtttcattagggataccatagttaaatgc 
ttt 


476. 


gtggtatacaacgcaacgtatatgcatcttgtacacgtatttctgatfcgtcgcghcgtta 
abgttgatccttctaaccaatcacgcatacgcgctgccacat 


477. 


gtgacaaatatcacactaaacagtgcatttgcagatgctacgataagcgtatttttatac 
caagtcaggtat 


478, 


ttgtgcagtagtagcttggttactabtcttaagcttttgttctgcatctctcaactgttt 
aagtttttgatacgcatcttgtttacgttgatttgtacgtttatattgattttcagcctt 
tttaagttctgtattcga 


479, 


ttgccttcttgtbtatattgttcaacaagtgctttatgcttagcggactgcttctgtact 
gcgtcacttgctctttttagttgtgcagtagtagcttggttactattcttaagcttttgt 
tctgcatctctcaactgtttaagtttt 


480. 


cai ippiegpnpspkatidtpi kpkalpcf £lvi f la t b t i i segnaadptpc tnlplciki 
kk 


481. 


ashfsfhliqykqiilni frstvasillf fcllfmiyfrtvkf flnf liindfcfymafn 
rkrhilsflk 


482. 


crintaf tsiasiwilelcvccyrccwlrccwsiri^lclicrcciiircclvisltclvc 
rcclisrlclcsvirislitlsswlciwlccsscwislstlvcwlycwlslvgrcswlcc 
risls tsicvrlcigiswlcwlilcjrlillccrrccirvsiryksnsgn. 


483 . 


1 qiT r mice t g u c 1 Kitfi avi cjl ly r vai c i uy cue tniKi vj. acny i vaini i i 


484 . 


rykgkakc x s 11 zmi vl f 1 i. 1 a fhcndgirnnvckQini. c 1 £ b f 


485. 


mgeygks Inbl kkpinvpy GQ&bQkvggl £ ske i Qebgnwl sQkdfno f Qkcji kaaotll 
s edyeyi ksgral ddkdke Irekddl Inkaverl enaddn fnQly enal^l kenl e lalk 
llkillkelervlgmtfaervnkltedepklnglagnldlckinnpelyseqeqqqeqqlai 
qkrdrgmhl 


486. 


mlttfawliffllpssfll 


487. 


1 s i c i i i i ihai i f vM i kngi grmn 


488. 


1 p ip s t r s ap i i p a ina tin t vl nhgnl gl ly 1 gvwlwf we 


489 . 


mllsyf iilisf Icill t f iyf fpltsmtf f fysyfrfv 


490. 


mbcekl en f 1 ts s kagtndn tnkgkchnngl f 


491. 


livistiviaiilif icfvctiilliiffgfclfmrrfiflflvit 


492. 


mcmcpaf tscf irdiivkcf ■ 


493, 


wyna t ymh 1 vhv f 1 i va s Iml i 1 1 tnhayalph 


494. 


vtnitlnsafadatisvflyqvry 


495. 


Icssslvtilkllfcisqlfkflirilftlictfilifsffkfcir 


496. 


Ipsclycs tsalcladcfctaelalf scawawll f Is f csaslncls £ 


497. 


caagtgctgaaaatgcttcagaacatcctcttgctgatgctattgttacttatgctaaag 
ataaaggtcttaatttacttgataatgacacttttaaatcaattccgggacatggtatta 
aagctacgattcatcaacaacaaatccttgtgggcaatcgaaaat 


498. 


aagaggcttgttatgcagcaacacctgcaattcaacttgccaaagattatcttgctcaac 
gccctaacgaaaaggttcttgtcattgc tag tgacacagc teg ttatgg tat teat tctg 
gtggtgagcctactcaaggtgccggtgcagttgcaa 


499. 


ctgcgcctacgccagtttcagctattatgcacgctggtattgttaatgctggtggcgtta 
ttcttacacgcttttctccggtatttaatgacgaaa 


500. 


cgtttacgatatacttcatacatcattaaacttgcagccacagacgcgttcaagctattg 

acacguccaaccau^ygcLaccccaaua 


501. 


tcaagcgtttttgctatacgacttactatcactttttctcgattttcaaatgttggatgc 
aaaaaacacaccaagggagccacaauaai>y aagadaycLaci uci€zi.avja-ciuy(}ctu uay<>v« 
ataatcgttgcaattgttatcgtcacacttgtgcaaaagtttttatttgcttcttataca 
gtcaaaggagcatctaatgtcatttatcac 


502. 


agatctgtaccacatattgtcgtcttaactatgcgaataatagcgtcagtactgctcgta 
atagttggcttctctttatccgtaagttgtgca 


503 . 


ac tgccaataa tatcatcagcttcataa ttacgcttaccaacatttacaaaaccaaactg 
atgggatatttctttaacataatcgaattgaggaataagttcatcaggaggtgctgggcg 
attttgtttatagccatcatacatttcatttctgaatgtttcttgccccatatcccaaca 
aactgctacgtgagtaggttcgatttccttgatagcgctaaaaatatgtcttacaaaacc 
ttgaataccatttgtaggaattcctttagaattgtacataaattgattgtg 


504. 


ttcttttgtagatbgactcaactcaactggctcaaatacttgtccgttagaatgctttac' 
atgtattttatgattttcagtataataaatcatattgtaagtaccatttgt 


505. 


atttttatatctacatgcgggtgtagtacaacatcagcttggaaggctgaggttttgcca 
ttaagggttcgattcccatcacccgctccattt 


506. 


ctaaagaatatattgaggattgtatttattgctggtttgacagttttcttctctggtcct 
ggccaaacttattcaaacgcagcatttattgatgaatatattcaaacatttggatggagc 
cgtacagaagtt 


507. 


aggaattccaatcaaatgtaccaaacatttacagcggatattgtacttatatttatgatt 
attgtacttggaggacttgtagttcaagttccaatgccaattttagcaggtattatggtt 
atggtttctgagacaatctactgtttgcacctgat 


508. 


aatcaacgactcgaggaaacaatttcctctccccatcacagctcagcctta 
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509. 


atgaaacaatttttaaacatcactcaacgtaaatttatcgaatggttgattatcttatcc 
atttttatagttagcatbcctaataaatggacattaatgatatctatcgctttatcttta 
ttacttcttaaaagaggggcgctaggtgtcgttcaattaatcatactttatatgctcaga 

tcgcaaatatacaccccatatgatacacaagagatggcgcattacatagtaagtatgaaa 
tatatcttgatttatgtaattggagtattttttctattcaaatatgtaaaacattggata 
agaaa tgaaa tga ta t taagat t tatcaagtctac ta tga t tc t ta tgc tac tt ta tatc 
a taa tgag 1 1 tag teg ta tc t aa tga tccga tagaa tc ta t tc t taaa t tgc t taac ttc 
tttataccgctaattttgattgttatgtatgttagtttaataaaaaagataaagaatctc 
attaactggattaatcaatttatcacgctagtgattgcctttacttttttatttatagtt 
atagcgccaaaatcatatttaattgatgaggaatcacttagaagtgttctcaaggatgca 
cattcattcgcagttattcttgctatgggtctagttctatatatggtaacaataatcaaa 
caacaagattatgatgtattcaatttattattattaaatattggaatgatagagctctat 
ttatcaaattctcgtcatattttcatatctgttattttatgtctaatgcttctattaccg 
ttatctcacataaaaaagagaattaaacatcccataattggtgctatgatactaatggca 
attgctataataaatcaaccatatatttatcatctttttattaaactaatcttaaaaggg 
aagaatagccaagaggtctttatgccgagtgatatgaatattaaagctattgattatgcg 
c taac tgagca tec 1 1 1 1 1 taggaagcggt 1 1 tgg tataccaa tga taaaagcgag t tea 
gaaatacaatactttaatgtagcaacgagtaatatcatcttcggtatgattatctttact 
ggaataataggacttactttatgtacgatatacatgcttcatatggtacttttagttact 
tttccaatgagtattactattttattatttttaatcactatctttgttaatatggattat 
attattttatttgattccgtggggctaggtatattgtgttatatattttggggaatatat 
ttaaaagaaggtatgtatcaatacaacaacggacaatgg 


510. 


atgacaaatcaaaaaactgtgggtctagtcgtcgctccaggtgttactgaacgccttgca 
gaaaatctcatacaagaaatgcctaaaatgttatctacacattatgatcatcagcaagaa 
tggatttttgatttagttacggatccgcttactggttttgctgaatctgtagatgaaatt 
tttgggaaagtagccgattatcacgataagagacaatgggattatgtgatagcaattaca 
gatttaccgatgtttgcggacaagcaagtgatggcattagatattaatatggaaaatggt 
gcagctatattctcatatccggcatttggctggcgtccagttaaaaaacgtttcaagcat 
gcgatttataatattattcaagaattaaatgaagctgaacaagaaagtcgtaattatgat 
aataataagcaaatagaaaattcagtaaaaaaacaatttccgctctctaaaatagataaa 
gaaacaatatatatgaaagaaacagactcttatcacttaagatatttatcaagttcacgt 
tc tagaggca tg tt tcgcc t tgt tagtggaa tgacc tt tgcgaa taa tcca t taaa tatg 
atggcaagtttaagtaatatagtagctattgcatttactacaggtgcatttggacttgta 
tttacaacgatgtggcaaatggcttataacttttcaatgtggcgcttatttggaatttca 
attattgcgattattggaatgctaatatggataatgatgtcacatgatttatgggagcca 
gttaataaaagcaaccataagcatattacttggttatacaatcttacaacaataatgaca 
ttgatttttgccattataatttattatattattctttatttactattcttaattgctgaa 
atcgtattattgccatcaggattcttaggtcagcaagttggattgaaaggtcctgcaggc 
attgatttgtatttaagtattccatggtttgcagcttcaatttctacagttgcaggtgca 
ataggtgctggtttacttaatgatgaactcattaaagaaagcacatatggatatcgtcag 
cgtgtaagatacgaagaacaacgtcga 


511. 


atgaaattctgccctcattgtggaaatccgataaaaaaggaacagtcattttgtaataaa 
tgtggaaaacatttaaagacatcgacacaaagaaaaagtgaaaatcaaattgaacatatg 
cgtgaacagcaatcgtatatttctcgtgaggaaagacaacatcatgattcaacattttat 
aaagaacaaaaacatactggttggctaattgtattatcaattatatttgtcttgttgata 
gcagcgctattgtatggtgcgtactatgcttacaatcattatattagtgatgagcaaagt 
caccaaacaacagagtctcagcaatcaaatgaaagtgatcaaaatagggaccaatccact 
ggtccaagcattgatgtttttagtgatgactttgatcaaggttatatgaagtcagcttca 
acaagtggatatagaggtgtttataatggaatgacacgtgaagaagttgaagataaattt 
ggaacatceaatggttetgtagaaagtttgaagtggagttacgaaacatatggtgattta 
gctgtagcctaegatgataatgaagttgttagcgtaggtgtagcacctaatcatatttca 
gaagatcaatttttaagtatgtataatgaaccggatgatagaaattcaagccaactcatt 
tatgatagtaacaaagataatgacttctctgtgttagctaatgttaaaaatggagatgtt 
actgtcattgaaaatgtaaatcaaatt 


512. 


atgttattgtttatcatagaaatcataatcatgattctagcgatattattaggattaaga 
actgctggtgcactgggatgtggcatctttgctatagtagcgcagcttatcatgatattt 
ggattccagttacctccaggttcagcaccagtgacggcagtgttaatcatattatctatt 
ggtatagcaggtggtacgttacaagccactggtggtattgactatttagtatacattgca 
tcacgtgtgattgaacgctttccaaaatcaattatatttatagcgccaatgattgtcttt 
gtctttgtttttggaattggtactgcaaatatagctctttcacttgaacctatcatagcg 
aaaactgcacaaaaagcacgaattcagcctaaacgcgcattaactgctteggtacttaca 
gccaatttagccttactttgtagcccggcagcttctgctacagcttatattatttctgta 
ttagcagggtatgaaatatcgatgggcaagtatttaagtattgttttacctacagcttta 
attagtatgttaatgcttagtacattttgtacatttgtaggacgaaaagaacacgtgcgt 
gatgagtcagaacgtttagttcagatgccagaagtcgaaatcaaaaatgacttttcatta 
aaagtaaaaataggtgttatetcattcctattatgtgtcatgggtattttaacgtttggc 
atatttcctaatctcatgccgcaattcaatgtgaatggagatgtagttaaagttgagatg 
actgaaatcgttcagttctttatgtatctcagcgctacaatcaatttattattaataaaa 
atcaatacttctgatattctgtcatcgaatattacacaatctgcaatgggagcacttttt 
gcagttcttggcccaggttggttaggtgcaacaatatttaatgctccacataacttaaaa 
atattgaaaaatgatattgggtcaattattagtgaagtaccttggcttgttatcatactt 
gtttctgtagttgcaatgattgtcatttctcaaacagctacagcatcaattatggtgccg 
atagttatgagtttaggtatacctcccatctattttgttgcgatggtacaaacattaaat 
gtgaatttcgttattccagctcaaccgacactattatttgctgtagaactagatgaaaca 
ggtagaacaagacctacgagctttatgataccaggattttttgttataacagtatccgtc 
attacaggatttgttattaaaaccattttaggatat 
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513. 


a t gggaag 1 1 1 1 1 1 taa tcgga t gac tcgaaaagagaa tcctactatttat caaaa taaa 
gatgggcatcttaagcgcacgttacgtgtacgtgactttcttgcactaggtgttggtaca 
attgtctctacatctatcttcactttaccaggtgttgtcgcggctgagcatgccggacct 

gctgtggcattatcattcttattagctgccattgttgcaggtcttgtagcctttacttat 
gcagaaatggcatctacaatgccttttgctggatcagcttattcatggattaatgtactt 
tttggtgaattattcggatgggttgccggttgggcgcttttagcagaatactttattgct 
gttgctttcgttgcttcaggcttttctgctaacttaagaggtcttattgcaccattaggc 
atttctttacctaaatcattatctaatccatttggaagtaacggtggtgtcattgatatc 
attgctgctgtagtgattattttaactgcattactattatcacgcggaatgaacgaagcc 
gctcgtatggaaaatgtattggttatattaaaggtgttagccatcattttatttgtgatt 
gttgggctaactgcgattaatttcagtaaccatataccatttattccagaacataaggtt 
actgaaactggcgactttggaggttggcaaggtatttatgctggagtttcaatgattttc 
ttagcttatattggttttgactctattgctgctaattcagctgaagcgattaatccacag 
aagacaatgcctagaggaattttagggtcactcatagcagcaattgtattgtttgtggcc 
gtagcacttgttcttgttggcatgttccactactctcaatacgctgataatgcagagcca 
.gtaggttgggcattacgagaaagtggtcatggtattattgctgcaattgttcaagcaatt 
tctgtcatcggtatgttcactgcattaatcggtatgatgcttgcaggttcacgtctatta 
tattcattcggacgagatggtctactcccttcttggttaagtcaattgaatcacaaacat 
ttacctaatcgagcacttgtcacacttacaatcattggcgtagttatcggatcaatgttc 
ccgtttgctttcttagcacaattgatttccgcaggtacccttgttgcattcatgtttgtg 
tcactagcaatgtatcgattaagaaaacgtgaagggaaagatttacctaagccagagttt 
aaattacctttatatcctattttgcctgcaattacatttatattagtattgctagtattt 
tggggattaagttttgaagctaagttgtatacactgatatggtttattgtaggtataatt 
atttatttaatttatggaattagacattccaaaaagaatgatgaagaagcgtatcaagta 
cctagagaa 


514. 


atgacaaagaaaaaacgtttatcgcctagtgagtggttgcttaaacaatctaaaagacat 
aaaaggaaaaatacactttacacggcaattgtacttttagtagcgttagttctactcata 
tttgctgttaaatcaatacaagtagaacctgtaaaaagtgatacgagagacaaagatagc 
attcgtatcacctatttaggtaacgtcactttaaataaacatattcgacaaactaacttg 
aatgatgtttttaaaggtattcaagatactttagatcatagtgatttttcaacaggttca 
ttaatagbaaatgatttttcaagaaatcaaaaagataacataaataaaaatattgaaaat 
atcatgtttctacgcaagcataatgttaaaagtgttaacttaatcaacgaatctatggat 
aatattcaagcgacagcaatgatgagaaaaatagattcccaagcaggttataatttttta 
acagg taa tggttcaaatccaat taa tagtaaaactgtacaacaagacattaaagg taaa 
aaaatagctaatgtttcatttaccgatatcgaatctaactatactaactctttaaaaaac 
acgacgtcaattagtttagatccagctatattttatcctttaataaaaaaattaaaggaa 
aataatgattacgtcgtagtcaatgtagattgggggatacctaatgaacgaaatgtgact 
acacgtcaaaaagaatatgcacatgcgttagcgaatgctggtgcagatgtcattattggt 
cataatacagttattcaaaaagttgaaaattataagcgaacgcctattttttatagttta 
ggtaacacaacgtctgataacttcttatcaaaaaatcagaaaggaatgattgtacaacaa 
gactggaaaggttcgcataatcagttccatatcacaccaattcaatcaaaagatggaaaa 
atctctaaagataatatgaataaaatggatcatattcgattcaaaaataacattaaagat 
aaatcaattgatttaaaatctgatcaaaatggaggttatacttttgaatat 


515. 


atgattgaacatttaggaattaatacaccttattttgggatattagtatcattaatacca 
tttgtcatagcgacttatttttataaaaaaacgaatggtttctttttactagcaccttta 
ttcgtaagtatggttgcaggtattgcttttttgaaattgacaggaattagttatgagaat 
tataaaatcggtggcgacattattaatttcttcctagaaccagctacaatatgctttgcg 
attcctttatatcgcaagcgcgaagtattaaaaaaatattggttacaaatatttggtggt 
atagctgttggtacaattattgccttgttattaatttatcttgttgcaataacattccaa 
tttggcaatcaaattatagcatctatgctacctcaagctgcaacgacagcaattgcatta 
cctgtatctgacggtatcggtggtgtcaaagaattaacctcactcgcagttattttaaat 
gcagttgtcatttctgctttaggtgctaaaatagttaaattatttaaaatatctaaccct 
attgccagaggacttgcactagggacaagtggacacactttaggtgtcgcggcagctaaa 
gaattgggtgagactgaagaatcaatgggaagtattgcagttgtcatcgttggcgttatt 
gt tg tagcagtag t tec ta tac t tgc tccaatc t tat t a 


516. 


atgaaaagaacagataaatatagagattcatacaaatatgatgaccaatatcaaaatcat 
cgtaaacgttcagaagaagatatgtatcgacaacatcaagagtcccaacagagagcaaat 
tcaaatcgtgcaacacaaagtgaaaatgatagagagtatgaaaatcatcctgaacgttat 
'tacaatggaagagactatcgacgtgagcagcaattggaagaagaaaatgaaaaatcaagc 
aaaactaaaaaatggctgattgcaatcatagttattttactcattattgtagctatcttt 
atcacgcgtgcaattatcaatcataataatgataaagtaagtaatgaccctaacgtttca 
caaaactataaaaaggaagttgaaaatcaaaacgacgacattaatcgacaagttgattca 
gccaaaagcgatataaaaaataaaaaggacacccaatcccaaattgataaactacaaaat 
caaattgatcaattaaaacaaaatgaagaaactaatgcggatbctaaattcacaaaattt 
tatcaaaaccaaatcgacaaactgaaaaatgcaaataacgctcaacttaataacgaaaat 
caaagtaaagttaacaacatgcttgaagacatcaatacaaaatttgatagtattaaagct 
aaactagaaaatatcttgaatggatcaaattcaggaaac 


517. 


atgaacatgaaaaagggtgtttctcagcttacgttacagacattgagtttggtcgcaggc 
tttatggcatggagtatcatttctccattaatgccatttatttcacaagatgttgatatt 
tctccaggacaaatatctgtcattttagctattcctgttattttaggttctgtactacgt 
gtaccatttgggtacttaactaacattgtaggagcgaaatgggtgtttttctggagtttt 
attgtactattacttccaatttttcttttaggtcaagctcaatcacccggtatgctaatg 
ttatcaggattctttctaggaattggtggcgcaattttttcagtaggtgttacttcagta 
cctaaatacttttcaaaagacaaagttggtttagcaaatggtatatatggtgtaggtaat 
attggtactgcagtttcatcattttgtgccccagtgttagcaggtgcaattggctggcaa 
aatacagttcgtagttatttaattattctaagtatatttgcaattttaatgtttttttta 
ggagataaaaatgagccgaaagtgaagattcctttgatggctcaagtcaaagacctatct 
aagaattataagttgtattatttaagtttgtggtattttattacttttggagcttttgtg 
gcttttgggatttttttaccgaactttctagttgatcattttagtattgataaagtggat 
gcaggtattcgttcaggtatattcatagcactagcgacgttcttaagaccggttggtggt 
gttataggtgataaatttaatgcagtacaagcgcttatcatcgacttcgtgataatgatt 
attggtgcgcttatattaagcttatctagtcatattgttctgtttacgataggctgttta 
gcaattagtatctgtgcaggtataggtaatggtttaatatttaaattagcaccttcatac 
ttttctaaagaagcaggttcagcgaatggtattgtatccatgatgggaggactaggcggt 
ttcttcccaccactggtgattacttttgtaacgagtatcactggttcaagtcatctcgct 
ttcttcttcttggctatatttggtgtaattgctcttattacaatgattcatttaaataaa 
aaagagaaagc ta t tcgt a t a 
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518. 


atgaaaaataaaaaaggattaggcataggtcttatcacaattatgattatcgtttgtatt 
gtactagtaatcatgatgttcgtgggtggtaagaaagaatcatactacggtattatgaaa 
gatagcacgactattgataaaatgataaatacbaaaaatgaaaaaattgaaaaaaacgta 
gaattacctaaagatgctaatgtatcagttaaaaaagaagattttgtgatgctccttaaa 
gatgaaaaaactggaaaaattactaaagttaagaaagttaatcacgatgacgtacctcat 

^ W wool wy K*V.OGivlOIC» WW\^V^ C& W^^^ WCaA WmVp^J vfcV^WMW^^CLGL 


519. 


atggctatgtcattactcgtgagtcttgtggtttatatgatgacactcacatctgatata 
ttagaagatattctatcatttaaattagaagtgataatgcaatttccgtatatattaagc 

tctatttcactaatcattttgtttatacttttcattttaaaagatatggaaaaaatatgg 
cactggctcatttcaatagttatgattgctgtgataagtatgtctggacacgtgtggtca 
caacaagtgccattatgg tcaattatcataagaacaattcatcttatagggctaacgtta 
tggttaggttcactcgtttatctcatttgttatgctattaaagtgaaaattaatcagttg 
acgagtgtaagacgtatgcttttaaaagttaatatcattgctgtgattatgctcgttttc 
acagggattttaatggctattgatgaaacgaatactttaacactttggaataatgtgagc 
gcttggtctatttatcttgtcataaaaatcgcaggaattattgctatgatgctattaggt 
ttctatcaaacgatgcgtgctttgagacaacgacaacaggtccatcgttttgcactgatg 
actgaattgttaattggtatgatattaattttgcaggtatca 


520. 


atgaaaaactctagattttctgggttccaatgggctatgatggtctttgtatttttcgtt 

atcacaatggcattgtccgtgatactcagagattttcaagcgactatcggagtgaaacgt 
tttgtctttagtattaaagatttagctcctttcatagctgcaattgtgtgcatattagta 
tttaagcacagaaaagaacaattagcaggattgaaattttctatcagtttaaaagtgatt 
gagcgtctacttttagcactcattctaccacttatcattttaatgattggcttgtttagc 
tttaatacttatgctgatagtttcatcctattacaaacttcagatttatcagtatcatta 
ttaactatattaattggtcatattttaatggcttttgtagrtggagtttggtttccgttct 
tacttacaaaatattcttgaaacaagaatgaacacattttttgcgagtattgtcgttggt 
cttatttattcagtatttacagctaacacgacatatggtgtagaatacgccggataccat 
ttcttatatacattcatgttttcaatgattattggtgaattaattagagctactaatggt 
cgtacaatttatattgcaactgcttttcacgcatccatgacttttgctctcgtcttttta 
tttagtgaagaaacaggcgaccttttctcaatgaaagtcatcgcactttctacaacaatt 
gtgggtgtttcatttattattattagtctaatcattcgtgctattgtttataaaacgacg 
aaacaaagtttagacgaagttgatcctaataattatttatctcatattcaagatgaagaa 
ccaagtcaagaagacgcctcttcaacttcaaatcatgatgtatcatctaaagatgaaaca 
aagcaacaagatattgataatgacaaacatcaatcaaagaaacctaataagagtgacgat 
gcacttactacttctaattataaagaagacgccccttcagttaataaagaaacggataca 
ac tcacaatgataacat taaagatcattcaac t tataccgaagatagacac tcatc tg 1 1 
g tcaacgatg 1 1 aaagatgaaattcacgaagttgaaga tcataaagccgacacagataaa 
tcacat 


521. 


atggaaaataatgagttgcaaaggggattgaatgcacgtcagatgcagatgattgctctt 
ggtggaacaattggtgttggtctttttatgggagcaacaagcacaat taagtggacaggt 
ccatcagttattcttgcatatttaattgctggtatttttttatttttaatcatgagagcc 
atgggtgaaatgatatatattaatccaaccactggttcttttgcgacgtttgctagtgac 
tatattcatccagcagctggctacatgactgcttggagcaatgtatttcaatgggttgtc 
gtcggcatgagtgaagtgattgcagtaggagaatatatgaactactggttcccaagcctt 
cctaattggataccaggagtgatagcagttctctttttgatggctgctaacctagtttca 
gtaaaagcgtttggagagtttgaattttggtttgccttaattaaagttgtaactattgta 
ttaatgattafctgcaggattaggattaattttatttggtataggcaatggagggaatcca 
atagggatttctaacttatggtcacatggtggatttatgccaaatggattcattggattt 
ttctttgctttatctattgtgattggatcataccaaggtgttgaattgattggcatctca 
gcaggtgaaaccaaaaatcctcaaacaaatattgtaaaggcagtcaacggagtgatatgg 
agaattttaattttctatattggtgcaatttttgtcattgtatcagtatatccttggaac 
caattaggtagtattggtagtccttttgttgcaacgtttgctaaagtgggcattacgttt 
gctgctggtttaataaactttgtagtcttaacagcagcattgtctggttgtaattcaggt 
atttttagtgcaagtcgaatgatttatactttggcaaaaaaaggacaaatgcctaaagta 
tctactaaagtaatgaaaaatggcgtacctttctacactgtatttgcagtatctatggga 
atattaattggtgctttattaaatgttatacttccaUtaattattgatggagctgatagt 
atctttgtatatgtatatagtgcctctattttaccgggaatgataccttggtfctatgatt 
ttatttagtcatctaagatttagaaggttacatcctgaaaaggttcacaatcatcctttt 
aaaa^gccgggaggggcaattgccaattatctaactatcatgtlzttl^act^cctagtat^t^a 
gtcggtatgttacttaacaaagaaactgtagtatcggttgttattggtatcgtgttttta 
acagctgtgacactttattatcttattagatatcacaaaaaggaacgacaaata 


522. 


gtgaaaagacttaagaattttattctcggcttactcattgtggctatagttggcttccta 
ttatttatgtatatagatgatagtcgcattcaaagttatcaagactacttcttacaattt 
aattggttccaaccactattgattgggcttgcaggattacttatattaatcggacttata 
ttagtacttagtatttttaaacctacgcatcgcaaacctggactttataaaaactttgat 
gatggacatatttacgtatcacgtaaagctgttgaaaaaacaatttacgatacaafccgct 
aaatatgatcaagttagacaaccaaatgttgtaagtaagctttataacaaaaagaaCaaa 
tcatttattgacatcaaagcagatttcttcgtaccaaaccatgttcaagttaagagttta 
acagagag tatccgtgc tgatatcaaaagtaatgttgaacac 1 1 tac tgaaattcc tgt t 
agaaaattagaagttaacgtacgtgatcagaaaacatctggtccacgtgtattg 
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523. 


t tgc aagactttgataacttaat tec tggc tgg tttaaaacatttgt tcaag tcgggaat 
gacttaatttggtctcaatatcttattggattattattaacagcaggttttttctttaca 
attagttctaaatttattcaactcagaatgttaccagagatgtttagagcattaaccgaa 
aagccagaaactttaagtagtggtgagaagggtattteaccatttcaagcttttgcgatt 
agtgctgggtcaagagtaggaactggaaatattgccggtgttgcaactgctattgttctt 
gg tggccccgg tgcag tc t tc tggatg tgga 1 1 a t tge 1 1 1 1 a t tgg tgcagc tag tgca 
tt ta tggaagcaacgc t tgc tcaag 1 1 ta taagg t aca t gacaaagaaggtgga t tccgt 
ggcggaccagcctattacataacaaaagggctaaaccaaaaatggcttggaattgtattt 
gctgttttaattacagttacatttgettttgtatttaatactgttcaagcgaatacaatt 
gctgaatcattaaatacacaatacaatattagcccggtaattactggaatagtacttgca 
gt t a t tacagg ta 1 1 a tea tc 1 1 tgg tggtg t teg tagca tagc tacac tatc t tcac 1 1 
attgtgcctattatggctattgtttatataggtatggttttaatcattttattactcaat 
atagatcaaattgtacctatgattggcactattattaaaagtgcattcggagttcagcag 
g t tac tgg tggtgc tgtaggagc tgc ta ttc t tcaagg ta ttaaacg tggt tta ttc tea 
aacgaagctggtatgggatctgcacctaatgctgctgctacatctgctgtgccccatccc 
gttaaacaaggtttaattcaatcattaggtgtattctttgacactatgcttgtttgtaca 
gctacagcaattatgattttattatattctggtttgcaatttggtgatagcgcgcctcaa 
ggtgtagcagttacgcaatcagcgttgaacgaacatttaggttcagcaggaggtattttc 
1 1 aac tg tagcag t tacc t tat ttgcattt tea tctgttgtaggtaac tat tac ta tgga 
caatccaatattgaatttttatctaacaataagatgatattatttatttttagatgtttt 
gtagtacttttagtatttgtaggtgctgttgctaaaacagaaacagtttggagtactgcc 
gatttatttatgggtcttatggcaatagtaaatatcatatcaattataggtttgtcgaat 
attgcgtttgcagtgatgaaagattatcaaagacagcgtaaagaaggtaagagacctgtg 
tttaaacccgaaaacttagaaataaatttatttggcattgagacttggggacaacatgca 
aaaatgccaaaaaaa 


524. 


ttgaaaaaagaaattttagagtggattgttgccatagccgttgccattgcacttattgcc 
ataatcactaaatttgtcggaaaatcatattctattaaaggtgattcaatggatcctaca 
ttaaaagatggggagcgtgtagtggtaaatantattggctataaattaggtggcgttgaa 
aaaggaaatgtcattgtatttcatgctaataaaaaagatgattatgttaaaagagttatt 
ggaactccaggagatagtgttgaatataaaaatgatacactctatgtcaatggtaaaaag 
caatcagaaccatacttgaactataatgaaaaacgtaagcaaactgagtatatcacaggt 
agtttcaaaacaaaaaatttaccaaatgctaatcctcaatctaatgttattcctaaaggt 
aaatatttagttttgggggataaccgtgaggtaagtaaagatagtcgttcattcggttta 
attgacaaagaccaaattgttggaaaggtatcgctcagatattggcctttcagtgaattt 
aaatctaactttaatccaaataacactaaaaat 


525. 


atgttcaataaggtttggtttagaacaggaatattttttattatgctgttcatactcatc 
aaactatttatggaagtgcatgaagtatttgctccaatagctactatcattggttcagtc 
ttccttccatttttaattagtggatttctcttttacatatgtttaccttttcaaaacata 
ttagaaaagtggggctttccacgttgggctagtataacaacaatattcataggattaata 
gctatcatcgctattgtggtatcatttatagcacctateattatttccaatattaataac 
ttaattaaacaaacaccatcattacaaaaagaagccgaacaattaattaatttctcgtta 
agacaaatggataaattaccagatgatgtcacacatcgtattaataaagcggttaaatcc 
atgggagatggcgcaacgtctattttatctaattcagtgtcatatattacgtctttcatc 
tcaactgtatttttattaataatggtgcctttcttcctgatatatatgctaaaagatcat 
gaaaaatttatcccagcaatcggtaaatttttcaaaggagaacgtaaagtttttgttgta 
gatttattaaaagacttaaacttcactttaaaatcatatattcaaggtcaagtgacagtt 
agtatcatcttaggtattattttatatataggttatacgattataggattaccatataca 
cctttattagtattattcgccggcgtagctaacttaataccatttttaggtccatggtta 
tcttttgcaccggcagcgatactaggtattattgatggcccttcaacttttatttgggta 
tgtgtcgtaacattaatcgcacaacaacttgaaggtaacgtgataactcctaacgtaatg 
ggtaaatcattaagcattcatccattaactattattgttgtcatacttgcagctggagat 
ttgggtggtttcacactcattcttgttgcagttccattatacgctgtaatcaaaacatta 
gtgagcaacatttttaaatatcgtcaacgtattgtcgataaagcaaatagtaatgttaaa 
gat 


526. 


atgaatacaatcgtaaaacatacagtaggttttattgcttctatcgtactaacgctttta 
gcagtttttgtaactctatacactaatatgacattccatgctaaggtaactatcatcttt 
ggttttgctttcattcaagctgcccttcaattattaatgttcatgcatttaactgaaggt 
aaagatggacgtttacaategttcaaagttatctttgcaattatcattactttagtaact 
gttatcggaacatactgggtaatgcaaggtggacactcttctcactta 


527. 


atgtcttttcttaggaaacacaccgaaattatatttagttatatcatcggtatcgtttca 
ctttttacaggtctcattatttttattaacttacctttaatcaaacaatttaaaggtgac 
aaaaaggttgatacgcatgtgcataacgtatgggaattcctaaatgccttttttgccgag 
attataaaagtgatgagtaaatttattggtggctttccaattacaagtgccatagtaatc 
atcgtatttggtattctagtgatgctgttaggtcacactttatttagaactattaaatac 
gattatgacatttcaattttctttttagttattggcattatgtactttatcattacatta 
ttgctaatgacacaagtgtatggcttttttgctatcgtctttattattccttttacagtt 
catattggttacatagtttataaagatgagttgaaccaagacaatcgaaagaaccattat 
atgtggattattgtaacttatggaatgagttatcttattacccaaatttcgctatatgga 
cgtattgacgcaaatgaaattgaatcaattgatattttaagtgtaaatacattcttcatt 
attatgtggttattaggtcagatggc tatatggaatttcttattcctaagacgttcatta 
ccactcactaaagaagaattaggcgaagaggaacctgaactttcaagaactaataaaggc 
aatgtatctaatcaaactaaagttcacttaaaacaactacaaaataagacaaccgagtat 
gcacgtaagactagaagaagtgttgatttagataaaattagagccaaaagggacaaattt 
aagcaaaaaattaacagcatagtagatatacaagaggacgatattccaaattggatgaaa 
aaacctaaatgggttaaacctatgtatgttcaafctgttttgtggtgtaattattctgttt 
tttgcttttctagaatttaataatagaaacgcattattcttaactggtgaatgggagtta 
tcacaaacgcaatatgtagttgagtgggtaacattattattgctacttttcattattatt 
atttatattgcaactacattaacttattatttaagggataaatattattatttacaactc 
tttatgggcagtattttattctttaaatttcttacagaatttatcaatattatggtacat 
ggattattattatcaattttcattacgccaatcttattattaatgcttattgcaatgatt 
gttgcttattctttacagttgagagaaaaa 
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528. 


atgttaggagagcaatatacacaaattaagcgtccagcaaatcggctaactgaaaaaata 
ttaggttggtttagttgggtattcttactcatattaactattgtttcaatgtttattgcg 
ctcgtatcttttagtaatgatacgtcaattgccaatttagaaaacacacttaataataat 
gaac teg tacaacaaa 1 1 1 1 agccaa taa tga tt t aagt acaac tea a 1 1 tgtga 1 1 tgg 
ttacaaaatggagttcgggcaattattgtttattttattgtttgtttgctcatctcgttt 
ttagcgttaatttctatgaatataagaattttgtctggtttactttttttaatagctgct 
atagtcacaattccgcttgtattgttgattgtaactctaatcattcctatcttattcttt 
atcattgcaatgatgatgtttgctagaagagatagaatagaaacagtgccatcttattat 
aatgaatatgatcaaccatactatgatgagagaggtttttatgaaccagagtcaagaaat 
gaaca tgga ta taatga tga tgtg tatgaacc tatgca tac taaaaaggaaga t agaaat 
acaagacgtcaattcaatagaaatgctcagcaacaagattcctataatggtataactgat 
aatcaacccgatgaagatacatcttccgatcaactttattcagacgaatatgtagataat 
gaagataaatattctcaatttccaaaaagagcagttgaaagtgaatatgcatctcaacaa 
actgaagatgaaccaacagtcatgtcaagacaagctaagtacaataaaaaatctaaaaat 
acggattttgaagatgcgcaacaggaacatatggaaggtaatcaatttgatgacgtagga 
gttgttgaaccacaaattgatcctaaagaactaaaagcgcaaagaaaaagagaaaaagca 
gaaatacgtgctaagaaaaaagaaaagagaaaagcatataataaacgtatgaaagaacga 
agaaaaaaccagccaagtgctgttaaccaacgacgtatgaattatgaagaacgtcgacaa 
atgattaataatgaacaagaagatacagataataacttaaatcaacaggaagattcaaaa 
aaagaaaat 


529. 


atggaagagaataaaaatcaacctaataatgagaatatgtcgaataaagacgataataca 
atccatttgaatgatagtcaaagtaatgaagacttagagctttttagacggaataaaaac 
gctcgccaacgcagaagacgtcgcatagataaccaaagtaaagaaaaagatgctacgtct 
acacaatcacagttagaaactaaaccaatggataaatttattgataatcacaagtcgcat 
aatcaagataaagaaataaaaagtgatttaattgaggataatgttaatgatgaagatgac 
aatcaaaaatataataatgataaattaaatgatcgtagtgttcaacaaacaagcgaaacg 
cgtcaaagtaatgaagacgaagaggaatttctaactgatcatcagagcgaaaaacaaact 
aaagactctcgtcattctaaaaaacataaattactaagtaaatttacttctaaaaaagaa 
aaggaaacatttacatcgttcaatagtaatgagaaggtaactcaciattaaaccgcttagt 
ttagaagaaaaaagagccataagacgtaaaaagcaaaaaagaatccaatatacaattatc 
acactactcattcttatcattgttctcattttactctatatgtttacaccactaagtaaa 
atatcaaatgtaaatattaaaggtaataacaacgtaagtacgagtaaaataaagaaagaa 
cttaacgttacttcacgttcacgaatgtatacttttagtaaaaataaagcgattaggaac 
ttaaaacagaatcctttaatcaaagaagttgatattcataaacaattaccaaacacgtta 
actgttaacgtgactgagtaccaaattgttggtttagaaaaaaataaagataaatatgtg 
ccaattatagaagatggtaaagaattaacagaatacaaagatgaagtttcacatgatgga 
cctatcattgatgggttcaaaggagacaaaaaaacacgaattataaaagctttatctgaa 
a tg tcac ct aaagtgagaaac t teiatagcagagg t gagt tacgcacc aac taaaaataaa 
caaagtcgcataaagatttttaccaaagataatatgcaagtcattggtgacattacaacg 
attgcagacaaaatgcaatattatcctcaaatgtcacaatcattaagcagagatgattct 
ggcgaacttaagacaaatgggtatattgatttatcggttggagcgtcatttattccttat 
caaggttcatcaactgttcaatcgggtactgaacaaaatgtaaccaagtcaacacaagaa 
gaaaatgatgcaaaagaagaacttcaaaatgtgttgaataaaattaataaacaatctaaa 
gaaaataat 


530. 


atgaagtgtttgttcaaaatgctatcaatcataataataatgttaagtactttcacctta 
ttcatcagtccgagtacatatgcaaatgaagatgaaaattggactaaaataaaaaatcga 
ggagaac taagagt tgga ttgtcagc tgat tatgcacc tttagaat ttgaaaagacgata 
catggtaaaactgaatatgcgggtgtagatatagaattagctaaaaagattgcgaaagat 
aatcatctaaagctaaaaattgtaaacatgcaatttgatagcttattaggtgcacttaag 
accggtaaaatcgatattattatctccggtatgacaacaactcccgaacgaaaaaaagaa 
gtggattttacaaaaccttacatgattacaaataatgtgatgatgattaaaaaagatgat 
gcaaaacgttatcaaaacatcaaagattttgaaggcaaaaaaattgctgcgcaaaaaggg 
acagatcaagaaaaaattgcacaaactgagattgaagatagtaaaatttcttcactcaat 
agattacctgaagctatattatctttaaaaagtggaaaagtagcaggtgtagttgttgaa 
aaaccagtaggtgaggcatatttaaaacaaaattcagaactaacattttcaaagattaaa 
tttaatgaagaaaagaaacaaacatgtatagctgttcctaagaactctcctgtactttta 
gataagctaaatcaaacgattgataatgtaaaagaaaaaaatttaattgatcaatacatg 
acaaaagcagccgaagatatgcaagatgatggaaattttatttctaaatatggcagtttt 
ttcattaaaggaattaaaaatactattttgatttcattagtaggtgtggtattggggtct 
attttaggctcttttatagctttattaaaaataagtaaaattagaccattacaatggata 
gcaagtatatacatagaatttttaagaggtactcctatgcttgtgcaagtgtttattgta 
ttttttgggactactgcagctttggggttagatatttcagctttaathtgtggtactatt 
gcgcttgttataaattcttcagcctacattgccgagattattagagctggtattaatgct 
gtagataaaggacaaactgaagctgctagaagtttaggattgaattatagacagactatg 
caa tcag tagt ta tgccacaggcaa t taagaaaat tt tacc tgcat tagg taatgaatt t 
gtaaccttgattaaagaatcgtctatagtttccacaattggagtgagtgaaatcatgttt 
aatgcacaagttgtacaagggatatcttttgatcctttcacaccattgttagttgcagca 
ttactatatttcttacttacatttgcacttacacgtgttatgaattttattgaagggaga 
atgagtgccagtgat 


531 . 


auv^^act^aay ciaac9acaucacggcacaaacaagaaugguc.cciuagcuuuaccaccucca 
ttcatttttccactaggtttatttctcatgtggaaatttagcaagtggccatctattgca 
agaacaatcattactgttgcaatttcagttatcgtattagcaagcattacctattatggt 
aatctacaaatgattgtaccagcaacatcaaattcaaataacgaaactaaagaaactaca 
gagaataatgtaaatgataaagacgagcgaaatcataaaactgcagtagaagaaacaaaa 
actaattatgactccaccaaagaaaatactaaagaacctggaaaagaaaatgaatctgca 
acacgattggagaactctgcgcttgaaaaggcaaagtcatattatgatgattttcacatg 
tctaaactaggaatttatgatattttaacatctgaatatggagaaaaatttgataaagaa 
gatgcacaatatgctatagatcatctagaggctgattatgaaaagaatgcacttgagaaa 
gcaaaatcatatgccaaagatatgcatatgtctaatgactcaatttacgatcctttggtg 
tctaactacggtgaaaaatttacagaatcagaagcaaaatatgctattgagcatttggat 
aat 
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532. 


atgagtcataagatattagtatcagacccaatttctgaggatggtttacaaagtatttta 
aaacatccagaatttgacgtagatatacaaacagatctatctgaaaatgatttagtaaat 
atgatttcaacttatgatgctcttatcgtacgaagtcaaacccaagtaacagagcgaatt 
attaatgctgcaacaaatttgaaggtcattgcaagagctggtgtaggtgtggataatatt 
aatatagaagcagcgactttaaaaggtattttagtaatbaatgc tec tgatggtaa taca 
atttctgctacagaacattcagtagctatgttgcttgcaatggcacgaaatattcctcaa 
gcacaccaatctttacgtaacaaagaatggaatcgtaaagcatttagaggggttgaactt 
tatggcaaaaccttaggtgttatcggtgctggtaggattggtttgggcgtcgctaaacgt 
gcgcagagtttcggtatgaaaattttagcgttcgatccttatttaacagaagataaagcg 
aagtcattagatattcaaattgcaactgttgatgaaattgccgaaaaatccgactttgta 
acagttcacacaccattaacacctaaaactcgaggaattgttggttcatctttctttaac 
aaagctaaacaaaacttacaaatcataaatgttgccagagggggtattatagatgaaact 
gcacttattgaagcattagataataactcaatagatcgtgcagctattgacgtatttgaa 
catgaacctcctactgattcccctctcattcaacatgataaaattattgtcacaccacat 
cttggcgcctctactgtagaagcgcaagagaaggttgcagtctctgtatctgaagaaata 
a t tgaaa t tc taac t aaagggaa tg ttgagca tgc t gtgaatgc tccaaaaa tgga t tta 
agcaaagttgataaaacaactcaaagctttataggtttaagtacaactattggtgagttt 
gctattcagcttctcgatggtgctccgagtgaaattaaagttaaatatgctggtgactta 
gcgcaaaatgacactagtttaattacaagaacaattataacgaacatcttgaaagaagat 
ttaggtaatgaagtcaatattattaatgcattagcaatacttaaccaacaaggtgtcacg 
tataatatagaaaaacaaaagaaacattctggctttagtagttacattgagctagaacta 
gttaatgatcaagataaaatcaaaattggcgcaacggtattcgcaggttttggcccaaga 
atagtacgtattaatgattactcacttgattttaaacctaaccaatatcaattagtaaca 
tgtcataaagataaacctggtatagtaggacaaacaggcaacctattgggaagtcacgga 
attaatattgcgtcaatgactttaggacgtaacgatgctggtggagatgctttaatgatt 
ctttctattgatcaacaagcaagtgaggaagttataaaaattttaaatgaaacaagcgga 
ttcaacaaaattattagcactaagttaacaatt 


533. 


ttgaagcggaattttattaataatttaatcatattattaattgctattatgttaagtctg 
ttattaaaaatgttacatgtgattttgccatttatgtttggaccaatattagcggcgtta 
ttatgtgtaaaagtattaaaattaaaaatacgatggccattttggttgagtcaaattggt 
ttaatactacttggagttcaaattggctctaccttcacacaacaagtgattaaagacata 
agtaaaaattggctaactatcgtttttgtcactatcctactaattttattagctctgata 
attgcattcttttttaagaaaattgcacaagtaaatttagaaactgcaattttaagtgtt 
ataccaggtgcgctaagccaaatgttagtgatggcagaagaaaataagaaagcaaatata 
ttagttgtgagtttaacacagacatcacgtgtaatatttgttgttattttagtaccactt 
atttcgtatttttttcaggataaccatcatgaaatgaatcatactacaatggaagtaccc 
acactttctcagactt taaa tatatggcaaataatcatct tat tctcaatggtgggaatc 
atctatataggaatgtcaaaaattaacttccccactciaacaattattagcacctataata 
gttttaattatatggaatatgacaacacatttaacattttcactagatcattggttgtta 
gccacagcgcaacttatttatatgatacgtattggattacagattgccaacttaatgagt 
gatttaaagggaagaattgcaatagcaatagcctttcaaaatataatgctcatagtcaca 
acgtttataatgataataggaatacatttgattactaatgaatccatcaatgaattgttt 
ttaggagcagcaccaggaggtatgagtcaaatagttttagcggctatggctactggagct 
gatgtagcgatgatttcaagctatcacatttttagaatattttttatattatttgtcatt 
gcgccactaattggttattttattaatgttaaattaaataataaa 


534. 


gtgaagaaaacgagtagaataattgcattcatactcctcatagctctactattcacagga 
atgggtatgacgtataagaatgtagttaaaaatgttaatttaggtctagatttgcaaggt 
ggttttgaagtcctcttccaagtagatcctttaaataaaggagataaaattgataaaaaa 
gcac t tcaagc taca tc tc aaacat tagaaaa teg tg taaa tgt tc tagg tgt a tcagaa 
ccgaaaatacaaatcgaagatccaaatcgaattcgtgtacaattagcaggtatcaaggat 
caagcacaagcgcgtaaattattatcgacacaagctaatttaacaattagagatgctgaa 
gatcatgttttaatgtctggttcagacattaaacaaggctctgctaaacaagaatttaaa 
caagaaactaatcaaccaiacagttacatttaaagtaaaaagtaaagataaatttaagaaa 
g taac t gaaaaga 1 1 tc taaaaaacg tgacaa tg tea tggt agtt tgg 1 1 agat t tcgaa 
aaaggcgatagttacaagaaagaagctaaaaagcaacaagaaggtaaaaagcctaaattt 
atatctgcagcgagtgtagaccaacctattaattctagtagtgttgaaatttcaggtggc 
ttcaatgggaaaaaaggtgttgaagaagcgaaacaaatagctgagttattaaatgccggc 
tc at tac cag t tgat 1 1 aaaagaaat t tac tc t aac tc tg t tgg t gcacaa 1 1 tgg t c aa 
gatgctcttgataagaccatgtttgcatcaattgtaggtatagcattaatttatttattt 
atgcttggtttctatcgtttgcctggtttagttgcaatcattgccttaaccacttatatt 
tatttaactttagtcgcattcaatttcatatcaggtgtattaactctacctggattggcg 
gcattagttttaggtgtaggtatggctgtcgatgccaatatcataatgtatgaacgtatt 
aaagatgaactaagaattggacgcacgcttaaacaagcgtattcaaaagcaaataaaagt 
tcattcttaactatatttgattccaacttaacaactgtcatcgctgcagc tgtgcttttc 
ttctttggagaaagttcagtcaaaggcttcgcaaccatgttactcttaggtattttaatg 
atatttgtaaccgcagtattcttatcaagagggttgttatcattactggtatcttcaaac 
ttctttaaaaaacaatactggttatttggtgttaagaagaaggatagacatgatattaat 
gaaggtaaagatgtacatgatttaaaaacatcatatgaaaggttaaactttgttaaatta 
gctaagccacttatttcacttagtattttaattgtaattattggtttgattatcatttca 
atatttaaattaaacttaggtattgatttctcatccggaacaagagcagatattcaatct 
aaaaatgctataacacaagcacaggttgagaaaactgtaaaatcagttggattggaacca 
gatcaaatacagattaatggtagtggaaataaaaatgccacagttcagtttaaaaaagat 
u Ca Gic ij i^y oiy y ciciy ac. eta c act a u c aag t gc Caay y u 

ccacaaattaataccgtttcacctctcataggccaagagctagctaaaaatgctgtaact 
gcattaatacttgcttctataggcattattatctatgtttcactaagatttgaatggcgt 
atgggtctatcttctgtacttgcattafctacatgacgtatttatcatcattgcaatcttt 
agtttgtttagattagaagtagatttaacatttattgcagcagtattaactatcgttggt 
tactcaatcaatgatacaatcgtaactttcgaccgtgttcgagaaaatctgcataaagtt 
aaagtaattacgcatactgatcaaattgatgatatagtcaaccgctctattagacaaact 
atgacacgttctattaatacagtgttgactgtagttgtagttgtagttgcaatattaata 
ttaggtgcaccaacaatatttaatttctctttagcattactaattggattattatctggt 
gtattctcgtcaattttcattgctgtaccattatggggcatgcttaagaaacgacagttt 
aaaaagacaaaaaataataaattagtagtacacaaagagaagaaatctaacgatgaaaaa 
atcttagtt 
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535. 


atgggggaaaatacaaaacaagat t tcaatcaaaaaggacaaaa ttt taaa t tcacaaaa 
aaacatagacgattattatatggttcagtttttttaatggctacatcagctattggtcca 
gcatttctgactcaaactgcagtgtttactgcacaattttatgctagttttgcatttgca 
atattaatttctattattatagatataggcgctcaaataaatatttggagaatattagtg 
gtaactggattacgtggacaagaaatatctaataaagtattacctggacttggtactatt 
atctccatactaattgcatttggtggtctcgcatttaacataggtaatattgctggtgca 
ggtttaggtttaaatgcaatgtttggtcttgatgtaaaatgggg tgctgcaataacagct 
atttttgcgatacttatctttgttagtagaagtggtcagaaaataatggatgttattagt 
atgattctaggtatcgtaatgattttagtagtcgcttatgtcatggttgtttcaaatccc 
ccttatggagatgcattagtacatacatttgcacctgaacatcctttcaaacttatatta 
cctataattacattagttggtggtacagtagggggtta tat tact tttgcaggtgcacat 
agaattctagattctggtataaaaggtaagtcataccttcctttcgtaaatcgatctgct 
gtagcaggtattttaacaactggtgtcatgcgcaccttattgtttttagctgtactaggt 
gttgttgtaactggcgttacgcttagttcagaaaatccaccagcatcagttttccaacat 
gcattaggtcctataggtaaaaatatttttggcgtagtaatatttgcagcagcaatgtcc 
tcagtaattggttctgcatatacaagcgcaacatttttaaaaacactacacaaatcgtta 
ctcaataaaaataatcttatcgttattacatttattgtaatttcaacttttgttttctta 
tttattggtaaaccggtgagtttacttataacagctggtgcgattaatggttggattcta 
ccaatcacattaggtgcaattctcattgcaagtaggaaaaaatctatcgttggtaattac 
caacacccaacatggatgcttgtttttggtattatagccgtaattgtcacaataatgact 
ggtatcttttcattacaagatttagcaagtctttggaaaggt 


536, 


gtgtctaataataattttaaagatgatttcgaaaagaatcg tcaatctattaatccagac 
gaacatcaaacagaattaaaagaagatgataaaacaaafcgaaaataaaaaagaagctgac 
tctcaaaacagtttatctaataactcaaatcaacaatttcctccgagaaatgcccaacga 
cgaaaaagacgcagagagacagcaactaatcaaagcaaacaacaagacgacaaacatcaa 
aaaaatagtgacgctaaaactacagaaggttcattagatgaccgttatgacgaagcacag 
ttacagcaacaacatgataaatcgcaacaacaaaataaaactgaaaaacaatcacaagat 
aatagaatgaaagatggaaaagatgcagctattgtaaatggaacatctgagtcaccagaa 
' cabaaatcaaaatcaacacaaaatagacccggccctaaagctcaacaacaaaagcgtaaa 
tcagaaagtacgcaatcaaaaccgtcaacaaacaaagataaaaaagcagctacaggtgct 
ggaatagctggtgcagctggtgttgctggtgcagcagaaacatccaaacgtcatcataat 
aaaaaagataaacaagattctaaacactcaaaccatgagaatgacgaaaaatctgttaaa 
aatgatgaccaaaagcaatctaaaaaaggcaaaaaagcagcagtcggtgctggcgcagct 
gcaggagttggtgcggctggtgttgcgcatcataataatcaaaataaacatcataatgag 
gaaaaaaattctaatcaaaacaatcagtacaatgaccaatcagaaggtaagaaaaaaggt 
ggtttcatgaaaatcttgttaccacttatagcagccattcttattctaggtgcaatagca 
atattcggtggtatggctctaaataatcacaacgatagtaaaagtgatgaccaaaaaata 
gcgaatcaaagtaagaaagactcagataaaaaagatggtgcgcaatccgaagataacaaa 
gacaaaaaatctgatagtaacaaagacaaaaaatctgattctgataagaacgcagatgat 
gactctgataatagttcctcaaatcctaacgctacttcaactaataataacgataatgta 
gccaataataactcaaattatacaaaccaaaatcaacaagataatgcaaaccaaaatagc 
aataatcaacaggcaactcaaggtcaacaatcacatacagtatacggtcaagaaaactta 
t at eg ta t cgcc a t acaa t a t ta tggagaaggaac tcaagc taacg tagataaaa t taaa 
cgtgcgaatggattaagcagtaataatattcataatggtcaaacattagttattcctcaa 


537. . 


atggctaaaggggaccaatatcaagctcatactgaaaaatatcatgataaaaagtctaaa 

aaaagttataaacctgtgtggattatcattagttttattattttaattacaatcttgtta 

ttacccacaccagcaggattacctgtaatggctaaagcagcactagctattttagctttc 

gctgtagttatgtgggttacagaagcagttacttatccagtttctgcaacattaatttta 

ggattaatgatacttttactaggtttaagtccagttcaagatttatccgaaaaacttgga 

aaccctaaaagtggcgacataatactaaaaggtagcgatattttaggaacgaataacgcg 

cttagtcacgcttttagtggtttttcaacctcagccgtagcac ttgtagctgcagcatta 

tttttagcagtagctatgcaggaaaccaatttacataaacgacttgcattacttgtgcta 

tcaattgttggaaataaaactagaaatatagtcattggtgctattttagtatctattgtt 

ctagcattctttgtaccatcagctacagcacgtgctggtgcagttgtcccaatattactg 

ggaatgattgctgcatttaatgtgagtaaggatagtagacttgcttcattattaattatt 

ac t gc t g t ac aagc ag 1 1 1 cga t a tggaa t a t agg t at t a aaac ggc t gc age a c a aaat 

attgtagccatcaattttattaaccaaaatttaggacatgatgtatcatggggagagtgg 

tttttatatgctgcgccgtggtcaatcattatgtctatagctctttattttataatgatt 

aagtttatgccacctgaacatgatgcaattgaaggtggaaaagagttaattaaaaaggaa 

cttaataaattaggaccagtcagtcatagagaatggcgactaattgtgatttcagtgctt 

ttattattcttctggtcgactgagaaagtattgcatccgattgattcagcttcgattaca • 

ctagttgctctaggtattatactaatgccaaagattggtgttattacUtggaaaggtgtt 

gaaaagaagattcc ttgggggacgattatagtatttggtgtaggaatc tcac t tggtaat 

gtattacttaaaacaggagccgctcaatggttaagtgatcaaacatttggtttgatgggt 

cttaaacatttaccgatcatagcaactattgcgttaattaccttatttaatatattaata 

catttaggttttgcaagtgcaacgagcttagcctctgcgttaatacctgtgtttatttct 

ttgacttcaacgctaaatttaggtgatcatgctattggttttgtattaatacaacaattt 

gtgattagttttggtttcctactacctgtcag tgcaccacaaaatatgcttgcatatggt 

actgggacttttaccgtaaaggattttttaaagacaggtatacctttaacgatagtaggt 

tatattttagttatcgtatttagtttgacgtattggaaatggcttggtttagtg 


538. 


atgttagatttcattaaccatttgcttagttatcaatttttaaatcgtgcattaatcaca 

tctattttagttgggattgtatgtggaacgatgggtagcattattgttttacgtggtctt 

tctttaatgggtgatgccatgagtcatgctgttttaccaggtgttgctttatctttctta 

tttaatattccaatgtttatcggggcacttgtaacgggaatgcttgcaagtttgtttatt 

ggttttattacttcaaacagtaaaacaaaaccagatgctgcaataggaataagtttcact 

gcattcctagcatctggcgtcataattattagtttaatcaatagtacaacagatttatat 

cacattttatttggcaatttattagcaattacacatcaatcattttggacaacaattgtc 

attactgtactggttattttacttattattatcttttatagacctttaatgatttcaaca . 

tttgatgcaacttttagtcgtatgagcgggctgaacacaacattaattcactactttgtc 

atgttattactcgcacttgtaactgttgcgagcatacaaacagttggaattatccttgta 

gttgctttactaatcactccagcttctacagcttttttaatcagtaaacaactttatgcc • 

atgatggtaattgcaagcataatcagcgtgataagttcgattatcggtctatattttagt 

tatatatataatattccaagtggagcaactattgtaatctgtacctttatgatttatatt 

gtaacgctatcaattactagaattaaaaataaacaaaaaaggagcgctttaaca 
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539. 


ttggcaaagctattatacaaactaggaaaatttatagccaagaacaaatggctaagtgtt 
ataggatggcttgttatactaggtgttattatcacgccattaatgataaactcaccgaag 
tttgacagtgacatcactatgaacggccttaagtcattagacacaaacgataaaatcagt 
aaagaatttcatcaggacagtgagaaagcctcgatgaaaatagtctbccattctaataag 
aatgatggactcaataataaagatacgaa^aaagatactgaagatgctttagacaatatc 
agacaaaatgatgattatatccaaaatatctctaatccatatgacagtggacaagttaat 
gatgaaggcgatactgctatcgctaacgtaagttatgtagtbccacaaactggattaaaa 
gattcbbctaaacabatcatcgacaaagaattaaaagatgtaactgacaaccataatgtg 
caaattgaaaaaactcaaggtggcgctatgaattccgaacctggtggtacatcagaaatt 
gtcggtatcatcgtagcattcgtaatcttacttattacctttggttcacttatcgcagct 
ggcatgccaattattagtgcaatcatcggtttaggttcaagtgttggtatcatcgcatta 
ttaacatatatctbtgatattccaaactbcactcttacactagcbgbaatgataggttba 
gctgttggtattgactacbcactcbttattctabttagatttaaagaactbaagaaaaaa 
ggtgtcgatactgtagaagctattgcaacagcagtgggtacagcaggcagtgctgtaata 
ttcgctggtctcacagttatgattgctgtttgtggtttatcacttgtaggaatcgacttc 
ttagcggttatgggabtcgcttcagcgattagtgtgttatttgcagtattagcagcatta 
acac ta t bacc tgccc taatcagta tc ttccataaaagtat taaaattaaaga taaacca 
actaaaagtaaagaccctaaagatcattcttgggcaaaatttattgttggtaagccagtt 
atcgctgttattgtaagtttaattattttaattttagctgctataccagtcagtggcatg 
cgtttaggtattccagatgatagtttaaaaccaactgactcatcagaatacaaagcctat 
aaattaatctcagataattttggcgaaggttataacggacaaattgtcatgttagtaaat 
acaaaagatggtggaagtaaaagcactatcgaacgtgatttaaataatatgcgtagtgat 
ttagaagacattgataatgttgatacagtttcaaaagcacaactaactgacaacaacaat 
tacgcattattcacaatcattcctgaaaaaggaccgaactcacagtcaacagaaaatcta 
gtatatgatttacgtgattatcatagccaagcgcaagaaaaatatgactatggcactgaa 
atttcaggacaaagtgttattaacatcgatatgtcagaaaaactaaacaacgctattcca 
gtatttgcaggcgttattgttgtattagcattcttcttattaatgattgtgttccgttcg 
atcttagttccattaaaagcagtactaggctttatcctttcattaatggctacattaggt 
ttcacaacattagtcattcaacatggctttatgggtagcttatttggtattgaaaacaca 
ggaccattacttgcattccttccagtaatcacaattggattgttattcggacttgccatc 
gactacgagctcttcttaatgacacgtgtacatgaagaatacagtaagactggcgataat 
gatcattcaatccgtgtaggtatcaaagaaagtggacctgttatcgtagctgctgcactt 
attatgttcagtgtattcatcgcattcgtcttccaagatgacagtgcaattaagtcaatg 

y y L>aL.^y uuay vj i, i_ L.«^y y uy uca l, CL.yciL.y v.ciL«ucy ut-y Lct(..y t-dcy di^ac Lao. 

ccagcattgacgaaactctttggtaaagcttcatggtaccttcctaaatggttaggtgca 
gtattgccaaacgttgacgttgaaggtaaagctttagaagaagataatcatcacgacaca 
tcttctgaaaaaggtcatgtcaacgataaaaatagtgaatactctagacaagacaaagat 
aactatgtttatcaaaatgacaaacgtaactacaatcgcaattataatgacgaagattat 
aaccgttctgtgcatttaaataatcatcabgaccagcatcatcgccaacatcaatatgat 
aatcaacgtgatgatatcgactatgaatcactttatactcaagatggcgaccatactcat 
catgatgaacgtaattataatgatcgacactatcaagacaattacgatagaaatigatgat 
tatcgtcacaacaatcatgatcatcaaaatgataaccatgattatcatgattcaaatttt 
gataaaacaacaaacttatacaaagaattaactgatagcaatattgatcaagatgtatta 
ttcaaagcattaatgttatacgctcgtgaaaacaacaaaggtgtttacgatagatataac 
cgatcatctcaacatcgtcatgatgacg-aactbagagac 


540. 


atgaataaaaaagtagaacatatcggtaaccaatatacgtcacaagaaaataagaaaaaa 
caacgacaaaaaatgaaaatgcgtgttgtacgtagacgtattgctttattcggaggtatt 
c t tt tagcga t tatcc teat tc tac t tgtattgc ttg tea t tcaaagaca taataacga t 
caagatgcagttgaaaggaaagagaaagaaactgagtttcaaaaacaacaagatgaagaa 
attgctttaaaagagaaacttaataatttaaatgataaagactatatcgagaaaatagcg 
agagacgattattatttaagtaataaaggtgaagtcatttttagattacctgatgataaa 
aaatcctctcagtcaaagacttcaaacgaaaaaggcaat 


541. 


atgaagatacgtttaacatttattatcttagcaatactatccaccatcggcttagtactt 
gttttagcaaaatatccaacaggcccacacacaatcaactataacgaaccttatacagta 
ctcatagccattacgacaatagttataatggctttaccagcactcatattaggtatattt 
aatcatcttgcatgtagaatcatatcggcgatattacaaataagtgcactgatgatgtgg 
gggtttttagtaatcattagcttaattatgggacaaattgtcattatgcttatggcttcc 
ttaacgatacttgcattacttgttagttctattgtcacactttcagtgcacccatctact 
tcagataaaataaat 


542. 


atgaataagaaactattgtggagcatcattggtattgtaattattgtcgtattaatcatt 
gctgcttttatattaaaacaagttaatggttcaggtagtaaagatagtaatgcttacgat 
acatatacagtaagaaaagaaacacctattagtttagaaggcaaagcgtctccagaatct 
gtgaaaacttataacaataatcaatctgtgggtaacttcttaagtgtttcagtacaagat 
ggtcaaacagttaaacaaggcgaacgtatcatcaattatgatacaaatgggaataaacgc 
caacaactattgaacaaagtgaatcaagcacaatctcaagttaatgatgattatcaaaaa 
g t aaatcaaag tec taacaatcatcaattacaag ttaaattgactcaagatcaeiagtgct 
ttaaatgaagctcagcagteattgtcacaatatgacagacaactcaatgacagcatgaat 
gcatcatttgatggtaaaattaacattaaaaatgattcagatgtaggcgaagggcaacct 
attttgcaattaatttcttcaaatcctcaaattaacgcaactattacagagtttgatatt 
aataaaattaaagaaggcgatgaagtaaatgtcactgtaaatagcacaggtaaaaaagga 
aaaggaaaaattcttaaaatagatgaacttcctacaagctatgatacaagtgacgatagt 
acagcatcatcggcacaagcaggggcacaaggtgatagtgaagaaggaactgaaatgacg 
acatctaatcctacaattaatcagccaacaggtggtaaaagtggcgaaacatcaaaatat 
aaagttatcattggtgatttagatacacccgtgagatcaggcttctctatggatgctaaa 
atccctcttaaaactaaaaagctaccaaataacgtgttaacaaaagataataacgtattt 
gtcgttgataaaaataataaagttcacaaacgtgaaattaaaattgaacgtaataatggt 
ga aa tc a t tg t gaaaa aagga t tga aatctggcga taaag tec t taaaag tccaaaaggt 
aatttaaatgatggagaaaaagtagaggtgtcatca 
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543. 


atggctgaaactactaaaatatttgaatcacatttggtcaaacaggctctaaaagacagt 
gtattgaagctctatcctgtttatatgattaaaaatccgattatgtttgttgtagaagtg 
ggcatgctgcttgccttaggattaaccatttatccggatttatttcaccaagaaagtgta 
tcacggctatatgtgttcagtatctttatcatattattactgacacttgtcttbgcgaac 
ttctctgaagcattagctgaaggtcgcggtaaagcacaagccaacgctttacgccaaaca 
caaac tgaaa tgaaggcacg teg ta t taaacaagacggcag t ta tgaaa tga t tgacgc t 
agtgacctgaaaaaaggacatatcgtacgtgtcgcgacaggtgaacaaatcccaaatgac 
ggtaaagttattaagggcctcgcaacagtggatgaatctgcgattacaggtgaatctgca 
cctgtaatcaaagaaagcggtggagatttcgataatgcaattggaggaacttctgtagct 
tcagactggttagaagttgagattacttcagaaccagg teat teat ttttagataaaatg 
attggtttggttgaaggggctacaagaaagaaaacacetaatgaaattgcgttatttact 
ttattgatgacattaacgattatcttcttggtcgttattttaacgatgtatccattggcg 
aaattcctgaatttcaatttatccattgcgatgctgattgctttggctgtgtgtttaatt 
ccaacaaecattgggggattattatcggctatagggattgcagggatggatcgtgtgaca 
eagtttaatatcttggctaaaagcggacgttctgtagagacttgtggtgatgtgaatgtc 
ttgattttagataaaacaggtaccattacctacggcaaccgtatggcagatgcgtttatt 
ccgg tgaaa tea tcaagc 1 1 tgaacg tt tag tt aaagcggcc tatgaaagt tc ta tcgca 
gatgacacaccagagggacgtagtattgtgaaattagcttataaacaacatategactta 
ccgcaagaggtcggagaatatattccgtttactgctgaaacacgtatgageggtgtgaaa 
tttacgacacgtgaagtatataaaggtgcaccgaatagtatggttaagcgtgtgaaagaa 
gcagggggacatattccagttgatttagacgctcttgtcaaaggggtgtctaaaaaaggt 
ggcacaccgctggttgtgcttgaagataatgagattttaggtgttatttatttgaaagat 
gtcattaaagatggactcgtagaacgtttccgtgaattacgtgagatggggattgaaacg 
gtgatgtgtacaggagataaegaattgacagctgcgacaatagcgaaagaagcgggtgtg 
gatcgctttgtggcagagtgtaaacctgaagataaaatcaatgtgattagagaagaacaa 
gcgaaaggtcatattgttgcgatgacgggtgacggtacgaatgacgcgccagctttagca 
gaagctaatgtaggtttggcaatgaactcaggaaccatgagtgccaaagaagcggcgaat 
ttaattgatttagattctaatccaaccaaactgatggaagtcgttc taattgggaaacaa 
ttattaatgacacgtggctcactcactacatttagtattgcgaatgacattgcgaaatac 
tttgcgattttaccagccatgtttatggcggctatgcctgcgatgaatcatttgaatatt 
atgcatctgcattcacctgaatcagcagtattatctgcgttaatctttaatgcgttgatt 
attgtattattgattccgattgcgatgaaaggcgtgaaatttaaaggtgcctcaacgcaa 
accatattgatgaaaaatatgttagtttacggcttaggcggtatgatcgtgccatttatc 
ggcattaagc teat tgatc tea tcatecaaetctttgtc . 


544. 


atgattgtgttacgtcgtctatttcaagatagaggtgccatatttgctatagctattatt 
acaatctacgtagtgcttggagttttagctcctttaattacattctatgaaccgaatcac 

attgatacagcaaataaatttgctggtataagttggtctcactggttgggaacagaccat 
ttaggtcgagatgtattaacacggataatatacgccataagacctagtttgttatatgta 
tttgtcgcattgattatttccgttgtgataggagcgatacttgggtttatttcaggttat 
ttcccaggttatatcgatgcaataattatgcgtatatgcgatgtgatgttagcttttcca 
agctatgtggtcacattggcattgattacgttgtttggcatgggtgtagaaaatattatt 
attgcatttatattgactcgatgggcgtggttttgtcgcgtgattcgaaccagtgtaatg 
caatatattgaagctgatcatgtaaaatttgccaaagtaattggtatgaatgatttaaca 
atcattcgcaaacatattttgccactaacctttactgacatagcgattattgctagtagt 
tcgatgtgttcaatgatattacaaatgtcaggattctcattccttggattaggtgttaag 
gcacctacagccgaatgggggatgatgcttaatgaagcacgaaaagtaatgttcacacat 
cctggaatgatgatgacaacaggtgtggctatcgtcataattgtgatggcgtttaacttt 
ttatcagatgctttacaaatggcgattgatcctcgtatgtccgctaaagaaaaacgactg 
gctctgaagaaaggtgtgaaagcacgtgacactgct 


545. 


atgaaaggtgccatgtcttggccttttttaagattatatattttaacattgatgtttttt 
agtgcgaatgccatactcaatgttttcatacctctaagaggacatgacttgggggcgacg 
aatactgtaattggaattgtaatgggagcttatatgctaacggcaatgctatgtcgeccc 
tgggctggtcaaattatcgcacgtattggtecgattaaagtattgcgtattatattattg 
attaatgctatggcactggtattatatgggtttacaggacttgaaggttatttgattgca 
cgtatcatgcaaggtgtgtgtacggcattcttctcaatgtctttacaattgggtattata 
gatgctttacctgagaaatatcgttcagaaggtgtatctctctattcattattttcaacg 
attcccaatttattaggaccattaattgcagttgggatttggcacgtggaaaatatgtcc 
atatttgctattgttatgatttttattgcagtaacaaceiaccttatttggttatagaact 
aettttgcaaatacacaaaaagaggtatcaccaaaagaegaagtcttgccttttaatgca 
atgactgtatatgtccaattttttaaciaataaagcactcttctgcagtggtatgattatg 
atcttgtcatctatcgtgtttggtgcgatgagtacttttataccattatatacggttagg 
gaaggtttcgcgaatgcaggtattttcctcacaattcaagccattacagtagtgatagct 
agattttatttacgtaagtatgtaccatctgatggtttatggcatcaecgttttatgatg 
attgtcttaacgttactgatggttgcttcagtcattgtagcttttggaccacatatagtg 
agtatatttgtatatataagtgcaatctttatcggaataacacaagcgctcgtttatcct 
acattgacaacgtatttaagttttgtcttaccaaagataggacgtaatatgttattagga 
ttgtttatagcatgtgcagatttagggatttcactaggaggtgtgctaatggggccaata 
tcagatacggtaggatttaaatggatgtatatcttatgcgctttattggttactattgca 
atgacactaagtaaaattagacaaagacaaagtgtttcaaaagcctca 
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546. 


gtgggaagtactgttaaatatcgtaagtttattctacctattgtcgttggtttaattatc 
tgggcattgacgcctattaaaccagatgccttaaatgatcaagcttggtttatgtttgct 
atttttgtgtcaaccatcattgcttgtattacccaacctatgactataggtgcagtatca 
atcattggttttacaatcatgattttggttggaattgttgatacaaaaactgccgttcaa 
ggcttcggtaatagtagtatttggcttattgcaatggcctttttcatttcaagaggattt 
gtaaaaacagggcbaggtcgacgtattgctctgcaattcgttaaattatttggaaagaaa 
acgcttggtttggcttattcacttgttggtgttgatcttatcttagctcctgctacgcca 
agtaatacagcacgtgctggtggtattatgtttccaatcattaagtccttgtcagagtca 
1 1 tgg t tc a tcgccgagaga tgg t tc tgagagaaaaa tggg tgc g 1 1 1 1 taa tc 1 1 tac t 
gagttccaaggtaatttaattacttcagctatgtttttaacagctatggccggtaaccct 
atagcgcaaagtttagctgaaaaaacggcacacgttcaaattacatggatgaattggttt 
gttgccgctattatacccggattgatttctctcatcgttgtccctttcattatttataaa 
t tatacccaccaac tg 1 1 aaagaaacgcc taacgctaaaaaa tgggc tac tgaacaac ta 
gaagaaatgggacatatgtctatagccgaaaaattgatggttggtatctttatcatagca 
ttggctttgtgggtattaggaagcttcattaatgttgatgccacgctcactgcatttatt 
gctttagcattgttactattaacaggtgtattagcgtggtcagatattttaaatgaaaca 
ggcgcatggaatacactcgtttggttctcagttcttgtattaatggcagaacaattaaac 
aagttaggctttatcccatggttaagcaaactcattgctcaaggtttaaatggctttagt 
tggcctatcgttttagttttactcatcttgttttatttctactcacattatttattcgca 
agtgcaacagcacatgtcagcgccatgtacgccgcgttactcggtgttgcagtcgcttcg 
ggtgcaccgccattattcagtgcattaatgttagggttctttggtaacttactggcatca 
acaacacactatagtagtggaccagcgcccatattatacgcagctggctatgttacacaa 
aagcgctggtggactatgaatattgtacttggtatagtctattttattatttggattggt 
gtaggttcactatggatgaaactcataggtatgatg 


547. 


atgaaagataataaaatgttgttcattatttttatgataggaacatttacagtaggaatg 
gctgaatatgtagtgacaggattacttacacaaatcgctgacgatatgaaggtttctatt 
tcgagtgcaggtttattaattagtgtttatgctattagtgttgcattgatagggccttta 
atgcgaatcataacattgaaagttcacgcccaccgtctgttaccgattttagtagcgatt 
tttataataagtaatttagtgggaatgttagcaccgaattttaatgtattgttattatca 
agactcatgtctgcggcaatgcatgcgccattcttcggtgtgtgtatgagtgttgctgcg 
acagtcgcacctcctgctaaaaaaacacaggccattgcacttgttcaggcaggtttaact 
at tgctgtaatgttaggtgtaccattcggatcat ttt taggtggct ttgcaaattggaga 
gttgtttttggatttatgattgtgttggcaatcattactatgttaggaatgattaaattt 
gttccaaatgtttctttaagtgcagaagcaaatattagcaaagaattaacagtgtttaag 
aatccacacattttaattgtgattgcaattattgtgtttggttactctggtgtgtttact 
acttatacatttatggagccaatgatacgagatttttctccatttaaaattgtaggttta 

gtaccggaagataaattaacaaaaaatttataccttacatttcttttactatttgtaaca 
atcatactatttgt tac tgttattcaaaattcaatattagcat taa teat ttgcttctta 
ttcggttttggtacatttggtacaaccccgttacttaatagcaaaattatcttaagtgga 
aaagaagcaccacttcttgcaagtacgttagcagcttctattttcaatgttgctaatttt 
cttggtgcaataattggatctatattattatcaatagggttaccttacattcaaattact 
ttgatatc tgg tggaattatagtgt tggg ta tgc ttcttaatcttgttaatcaactttat 

y Q del O ^ c* Cici o Q T^ci ^_ ^ a a V- V- L^ac. i—y a.ca d l- u-^ci 


548 . 


rrvl Vml rm llllmll llmnci tvlivllmt*! 1 nfi'FTfimvlkl'rf innlc^lwaieii 


549 . 


IctT vrnfrnTil frf n 1 olci ill n«T 1 <;1 1 v^'Ofl vmvf i 1 w^l 1 IcTrnvrrLcr 

IvJ — L Vllll^\^ll.^S^.i*Xi.*i-^i\-X .X ~1- -LllCI X ^XVJu O J, X V VlllV i. «L ^ V V ^ JVV^ V 


550 . 




551 . 




552. 


ssvf airl ti tf sr f snvgckldilkgai imkkei iewivaiivai vivtlvqkf 1 f asy t 
vkgasnviyh 


553. 


r svphi wl tmr i i asvl 1 vivgf s Is vs ca 


554. 


taimiisfiitltniyktklmgyf fniielmkfirrcwailfiaiihf isecflphipt 
ncyvsrfdfldsaknmsyktlnticmsfrivhkliv 


555. 


f f crl tqlnwlkylsvrmlyinyf mi f simnhivstic 


556 . 


i f i s t c gc s 1 1 sawka e vl p 1. irvT" f pspap f 


557. 


1 kn i 1 rl vf i agl t v f f s gpgq ty sna af idey i q t f gws r t e v 


558. 


m sngmy q t f t adi vl i f mi i vl ggl wqvpinp i 1 a g imvmvs e t iy c Ihl 


559. 


nqrl ee t i s sphhs s al 


560. 


mkqflnitqrkfiewliilsifivsipnkwtlmisialsllllkrgalgwqliilymlr 
s qiytpyd t qemahy i vsmky i 1 iyvi gvf f 1 f kyvkhwi rnemi 1 r f i ks tini Iml lyi 
imslwsndpiesilkllnf fiplilivmyvslikkiknlinwingfitlviaf tflfiv 
iapksyl ideeslrs vf kdahs f avi lamglvlyinvt i ikqqdydvfnl 1 1 Inigmiely 
Isnsrhifisvilclmlllplshikkrikhpiigainilinaiaiinqpyiyhlfiklilkg 
knsqevf mpsdmnikaidyal tehp f Igsg f gipmikasseiqyf nvatsnii f gmii f t 
giigl tlctiymlhmvll vtf pmsi tillf li ti fynnwayiilf dsvglgilcyi fwgiy 
Ikegmyqyimggw 


561. 


mtnqktvglwapgvterlaenliqeinpkmlsthydhqqewi f dlvtdpl tgf aesvdei 
fgkvadyhdkrqwdyviai tdlpmf adkqvmaldinmengaaif sypafgwrpvkkrfkh 
aiyniiqelneaeqGsmydrmkqiensvkkqfplskidketiymketdsyhlrylsssr 
srgmfrlvsgmtfajinplninmaslsnivaiafttgafglvfttinwqmaynfsnw/rlfg-is 
i iai igmliwimmshdlwepvnksnhkhi twlynl tt imt 1 i f ai i iyyi i lyl 1 f 1 xae 
ivllpsgflgqqvglkgpagidlylsipwfaasistvagaigagllndelikestygyrq 
rvryeeqrr 


562. 


mkfcphcgnpikkeqsfcnkcgkhlktstqrksenqiehmreqqsyisreerqhhdstfy 
keqkhtgwli vl si i f vlli aallygayyaynliyi sdeqshqt tesqqsnes dqnrdqs t 
gpsidvfsddfdqgyraksastsgyrgvyngmtreevedkfgtsngsveslkwsyetygdl 
avayddnews vgvapnh i s edq f 1 smynepddmssql iydsnkdnd f s vl anvkngdv 
tvienvnqi 


563. 


mllfiieiiimilaillglrtagalgcgifaivaqlimifgfqlppgsapvtavliilsi 
giaggtlqatggidylvyiasrvierfpksiifiapmivfvfvfgigtanialslepiia 
ktaqkariqpkraltasvltanlallcspaasatayiisvlagyeismgkylsivlptal 
ismlmls t f c t CvgrkehvrdeBerlvqmpeveikndf slkvkigvis f 1 Icviogi 1 1 f g 
ifpnlmpqfnvngdvvkvemteivqf fmylsatinlllikintsdilssnitqsamgalf 
avlgpgwlgat i f naphnlki Ikndigsii s evpwl vi i 1 vswami vi sqtatasimvp 
ivmslgippiyfvamvqtlnvnfvipaqptllfaveldetgrtrptsfmipgffvitvsv 
itgfviktilgy 
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564. 


mgs f f nrmt rkenp t iyqnkdghl kr 1 1 rvrdf 1 al gvgt i vs t s i f t Ipgwaaehagp 
avalsf llaaivagl vaf tyaeinas tinpf agsayswinvl f gelf gwvagwall aeyf ia 
vafvasgfsanlrgliaplgislpkslsnpfgsnggvidiiaawiiltalllsrgmnea 
ajTinsnvx ViXJvvxai ix 1. vi vy J. uaj-iii-snyipc ipcuitvcccgocggwtiy xyci c 
layigfdsiaansaeainpQktmprgilgslivaivlfvavalvlvgmfhysqyadnaQp 
vgwalresghgiiaaivqaisvigraf taligiiunlagsrilysfgrdgllpswlsqlnhkh 
Ipnral vil tiig wigsmf p f af laql isag tl vaf mf vslainyrlrkregkdlpkpe t 
klplypilpaitfilvllvfwglsfeaklytliwf ivgiiiyliygirhskkndeeayqv 
pre 


565. 


mtkkkrlspsewllkqskrhkrkntlytaivllvalvllifavksiqvepvksdtrdkds 
iritylgnvtlnkhirqtnlndvfkgiqdtldhsdfstgslivndEsmqkdninknien 
Imf 1 rkhnvksvnl Inesmdnlqa t ajnmrklds qag^Ti f 1 tgngsnp ins k tvqqdikgk 
kianvs f tdi esny tns 1 kn t tsi s Idpai f yp 1 ikkl kenndyvwn vdwgipnemvt 
trqkeyahalanagadvi ighntvigkvenykr tpi f yslgnttsdnf Isknqkgmivqq 
dwkgshnqfhi tpiqskdgkiskdmnnkmdhirfknnikdksidlksdqnggytfey 


566. 


miehlgintpyfgilvslipfviatyfykktngf fllaplfvsmvagiaf Ikltgisyen 
ykiggdiin f f lepa tic f aiplyrkrevlkkywlqi f ggiavgti ial 1 liyl vai t f q 
f gnqiiasmlpqaat taialpvsdgiggvkel tslavilnawisalgakivkl f kisnp • 

larglalgtsghtlgvaaakelgeteesmgslawivgviwawpilapill 


567. 


mkrtdkyrdsykyddqyqnhrkrseedmyrqhqesqqransnratqsendreyenhpery 
yngrdyrreqqleeenekss ktkkwliai i vi 1 liivaif i trai inhnndkvsndpnvs 
qnykke venqnddl nrqvds aksdi knkkdtqsqidklqnqidql kqnee tnads kf tkf 
yqnqidklknannaqlxmenqskvnninledintkf ds ikakleni Ingsnsgn 


568. 


mknkkglgigli tiraiivc i vlvimmf vggkkesyygimkds ttidkiftintknekieknv 
e Ipkdanvs vkkGd f vml fkdokt gki tkvkkvnliddvphg Ins kihdmgninkhgzn 


569. 


mamsl 1 vs 1 wyiran 1 1 ts d i 1 edi 1 s f kl e vi mq f py i 1 s s i s 1 i i 1 f i 1 f i 1 kdmeki w 
ywl i s i vmi avi sms ghvws qqvp 1 ws i i i r t ihl ig 1 tlwlgs 1 vyl i cy ai kvki nql 
t s vr rml 1 kvni i a viml v f tgi Ima ide tn 1 1 1 1 wnnvs aws iy 1 vi ki agi i amitil 1 g 
f yqtmral rqrqqvhrf almtelligmi 1 ilqvs 


570. 


mknsr f sg f qwammvfvf f vi tmal svi 1 rdf qa ti gvkr f vf s ikdl ap f iaai vci 1 V 
fkhrkeqlaglkfsislkvierlllalilpliilmiglfsfntyadsf illqtsdlsvsl 
1 1 i 1 i ghi 1 ma f vve f g f r sy 1 qn i 1 e t rmn t f f as i vvg 1 iy s V f tan t ty gveyagyh 
f ly t f mf smi igel 1 ra tngz't iy i a tafhasmt f al v£l fsee tgdl f smkvl al s 1 1 i 
vgvsfiiisliiraivykttkqsldevdpzuiylshlqdeepsqedasstsiihdvsskdet 
kqqdidndkhqskkpnksddalttsnykedassvnketdtthndnikdhstytedrhssv 
vndvkdeihevedhkadfcdksh 


571. 


mennelqrglnarqmqmi alggtigvgl f mgat stikwtgpsvilayl iagi f 1 f liinra 
ragemiyinpttgsfatfasdyihpaagyTOtawsnvfqwvwgmseviavgeyinnywfpsl 
pnwipgviavlf Imaanlvsvkaf gef efwf al ikwtivlmiiaglgl i If gignggnp 
igisnlwshggfmpngfigf f falsivigsyqgveligisagetkni>qtnivkavngviw 
rill fyigaifvivsvypwnqlgsigspf vat fakvgitfaaglinfwltaalsgcnsg 
i f sasrmiytlakkgqmpkvf tkvmkngvpfytvf avsmgiligallnvi Ipliidgads 
i f vyvysas i Ipgmipwf rai 1 f shir f rrlhpekvhnhpf kmpggaianyl timf lllvl 
vgmllnketwswigivf 1 tavtlyyl iryhkkerqi 


572. 


1 qd f dnl ipgv/fk t f vqvgndl iwsqyl i gl 1 1 tagf f f t i sskf iql rmlpemf r al t e 
kpetl s sgekgisp f qaf ai sagsrvgtgniagvatai vlggpgavf wmwi iaf igaas a 
f mea 1 1 aqvy kvhdkegg f r ggpayy i t kg Inqkwlgi v f avl i t v t f a f vf n t vqan t i 
ae s In tqyni spvi t gi vl avi tgi ii f ggvr si a tl s s 1 ivpimaivyigmvl i i 11 1 n 
idqivpmigtiiksafgvQqvtggavgaailqgikrglfsneagmgsapnaaatsavphp 
vkqgligslgvf fdtmlvctataimillysglqfgdsapqgvavtqsalnehlgsaggif 
1 tvavtl f a f ssyvgnyyygqsnie f Isnnkml 1 f i f rcf wll vf vgavakte tvws ta 

kmpkk 


573 . 


1 IcTc^i iCTiTLvaiavaiali aii^lcfvcrTcRVi;Tlfflfl<5ninr^l"T Vrtrrt^r'xri/vni i crv/lcl ctmrf^ 
J. juvB^ xcwx V H^dv cK ^ CI Ai pL. ^ Ik. ^ AO oju^y Uwiiiu^^^/vu.y c J. V V V LI A. y v c 

kgnvi vfhankkddyvkrvig tpgdsveykndt lyvngklcqs spy Inynekrkq t eyi t g 
s f k tknlpnanpqsnvipkgkylvlgdnrevskdsrs f glidkdqivgkvslrywpf se f 
ksnfnpnntkn 


574. 


mfn3cvwfrtgif fimlfilikl fmevhevfapiatiigsvf Ipflisgf Ifyiclpfqni 
lekwgfprwasittifigliaiiaiwsfiapiiisninnlikqtpslqkeaeqlinfsl 
rqmd kl pddvthr i nkavksmgdga ts i 1 sns vsyi ts f i s tv f 1 1 imvp f f 1 iymlkdh 
ekf ipaigkf f kgeirkvfwdllkdlnf tlksyiqgqvtvsiilgiilyigytiiglpy t 
p 1 1 vl f agvanl ip f 1 gpwl sfapaailgii dgp s t f iwvc w 1 1 i aqql egn vi tpnvm 
gkslsihpltiiwilaagdlggf tlilvavplyaviktlvsnifkyrqrivdkansnvkd 


575. 


mn t i vkh tvgf ias i vl 1 1 1 avf V t ly tmnt f hakvt i i f gf af iqaalql Imf mhl teg 
kdgrlqsf kvi f aiiitlvtvigtywvmqgghsshl 


576-. 


mlgeqytqikrpanrltekilgwfswvf nil tivsmf ial vsfsndtsi anient Innn 
elvqqilanndlsttqfviwlqngvwaiivyf ivcllisf lalisnmirilsgllf liaa 
i V t ip 1 vl 1 i V 1 1 i ip i 1 f f i i ainimn f ar rdr i e tvp syyneydqpyyde rg f yep esm 
^hCTvnridvvpriihlih kWpH>Tn t"T"T!'rrf nTTi/5n"rrrrH«;vricri t'rfnrmHprit'KKdQ'lvsdGwdn 

edkysqfpkraveseyasqqtedeptvmsrqakynkkskntdfedaqqehmegnqfddvg 
wepqidpkelkaqrkrekaeirakkkekrkaynkrmkerrknqpsavnqrrmnyeerrq 
minneqed tdnnl nqqeds kken 


577. 


meenknqpnnenmsnkddntihlndsqsnedlelfrmknarqrrrrridnqskekdatB 
t qs ql e t kpmdk f i dnhks hnqdke i k sd 1 i ednvndeddnqkynndkl ndr s vqq t s e t 
rqsnedeeef ltdhqsekqtkdsrhskldikllskf tskkeketf tsfnsnekvtqikpls 
1 eekr a i rr kkqkr i qy t i i 1 1 1 i 1 i i vl i 1 lym £ tp 1 ski s n vni kgnnnvs t s kikke 
1 nvtsr srmy t f sknkai m Ikqnpl ike vdihkqlpnfc 1 tvnvteyqi vgleknkdkyv 
piiedgkelteykdevshdgpiidgfkgdkktriikalsemspkvmliaevsyaptknk 
qs r i ki f t kdnmqvi gdi 1 1 i adJctiqyypqmsqs 1 srddsge Ik tngy idl s vgas f ipy 
qgsstvqsgteqnvtkstqeendakeelqnvlnkinkqskenn 
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578. 


mkcl fkml s i ii imls t C tl £i sps tyanedenwtklknrgel rvgl sadyaplef ek ti 
hgk t eyagvdielakki akdnhl klki vnmqf ds 1 Igal k tgkl di i i sgmt t tperkke 
vdftkpymi tnnvmmikkddakryqnikdfegkkiaaqkgtdqekiaqteiedskissln 
rlpeailslksgkvagvwekpvgeaylkonseltfskikfneekkqtciavpknspvll 
dklnqtidnvkeknlidqym t kaaedmqddgn £ i s kygs f f i kg ikn t i 1 i si vgwlgs 
llgsfiallkiskirplqitfiasiyieflrgtpmlvqvfivffgttaalgldisalicgti 
alvinssayiaeiiraglnavdkgqteaarslglnyrqtmgswiiipqailOcilpalgnef 
vtlikessivstigvseimfnaqwqgisfdpftplIvaallyClltfaltrvmnfiegr 
xnsasd 


579. 


mshkilvsdpisedglqsilkhpefdvdiqtdlsendlvnmistydalivrsqtqvteri 
inaa fcnl kvi arag vgvdnini eaa 1 1 kgi 1 vinapdgn t i s a t ehs vaird 1 amarnipq 
ahqslmkewnrkafrgvelygktlgvigagriglgvakraqs fgmkilafdpyltedka 
ksldiqiatvdeiaeksdfvtvhtpltpktrgivgssffnkakqnlqiinvarggiidet 
aliealdnnlidraaidvfehepptdspliqhdkiivtphlgaatveaqekvavsvseei 
iel 1 tkgnvehavnapkmdl skvdkt tqs f igl s 1 1 ige f ai ql Idgapse i kvkyagdl 
aqndtslitrtiitnilkedlgnevniinalailnqqgvtyniekqkkhsgfssyielel 
vndqdkikigatvfagfgprivrindysldfkpnqyglvtchkdkpgivgqtgnllgshg 
iniasmtlgmdaggdalmilsidqqaseevikilnetsgfnkiistklti 


580. 


Ikmfinnliilliaimlslllkmlhvilpfmfgpilaallcvkvlklkirwpfwlsqig 
lillgvqigstftqqvikdisknwltivfvtillillaliiaff fkkiaqvnletailsv 
ipgal sqml vraae enkkani 1 wsl tq t srvi f vvi 1 vp 1 i sy f f qdnlihemnht tmevp 
tlsgtlniwqiiilfsmvgiiyiginskinfptkqllapiivliiwnintthltfsldhwll 
ataqliymiriglqianlmsdlkgriaiaiafqnimlivttfimiigihlitnesinelf 
Igaapggmsqi vlvamatgadvamiesyhi f ri f f il f viapligyf invklnnk 


581. 


vkktsriiafilliallftgnigmtyknwknvnigldlqggfevlfqvdplnkgdkidkk 

dhvlmsgsdikqgsakqefkgetnqptvtfkvkskdkfkkvtekiskkrdnvmwwldfe 
kgdsykke akkqqegkkpkf i s aas vdqpinsss vei sgg f ngkkgveeakqiae 1 Inag 
slpvdlkeiysnsvgaqfgqdaldktmfasivgialiylfnagfyrlpglvaiialttyi 
yltlvafnfisgvltlpglaalvlgvgmavdaniimyerikdelrigrtlkqayskanks 
sfltifdsnlttviaaavlff fgessvkgfatmlllgilmifvtavflsrgllsllvssn 
ffkkqywlfgvkkkdrhdinegkdvhdlktsyerlnfvklakplislsiliviigliiis 
ifklnlgidfssgtradiqsknaitqaqvektvksvglepdqiqingsgnknatvqfkkd 
1 sreednkl s akvks e f gdnpqin tvspl i gqel aknav tal i las igi i iyvB 1 r f ewr 
mglssvlallhdvfiiiaifslfrlevdltfiaavltivgysindtivtfdrvrenlhkv 
kvi thtdqiddivnrsirqtmtrsintvl tvwwvaililgapt i f nf slalligllsg 
vf s si f i avp Iwgml kkrqf kk tknnkl whkekksndeki 1 V 


582. 


mgentkqdfnqkgqnfkf tkJchrrllygsvflmatsaigpafltqtavftaqfyasfafa 
ilisiiidigaqiniwrilvytglrgqeisnkvlpglgtiisiliafgglafnigniaga 
glglnanifgldvkwgaai tai fail i f vsrsgqkimdvismilgi vmi 1 way\anwsnp 
pygdalvhtfap€Shpfklilpiitlvggtvggyitfagahrildsgikgksylpfvnrsa 
vagil ttgvmrt 1 1 f lavlgwvtgvtlssenppasvf qhalgpigknif gwi f aaains 
svigsaytsatflktlhksllnknnlivitfivistfvflfigkpvslliiagaingwil 
pi t Igail i a s rkks i vgnyqhptwml vf gi iavi vt imtgi f slqdl as Iwkg 


583. 


vsnnnf kddf eknrqs inpdehqtel keddk tnenkkeadsqns 1 simsnqq f ppmaqr 
rkrrre tatnqskqqddkhqknsdakt tegs Iddrydeaqlqqqhdks qqqnktekqs qd 
nrmkdgkdaaivngtsespehkskstqnrpgpkaqqqkrksestqskpstnkdkkaatga 
giagaag-vagaaetskrhhnkkdkqdskhsnhendeksvloiddqkqskkgkkaavgagaa 
agvgaagvahhnnqnkhhneeknsnqnnqyndqsegkkkggfmkillpliaail i Igaia 
ifggmalimhndsksddqkianqskkdsdkkdgaqsednkdkksdsnkdkksdsdknadd 
dsdns ssnpna ts timndnvannnsny tnqnqqdnanqnsimqqatqgqqshtvygqenl 
yr i ai qyygeg tqanvdkikr angl s snnihngqt 1 vipq 


584. 


makgdgyqah t ekyhdkkskksykp wi iisfiilitilllp tpaglp vmakaalai 1 af 
awmwvteavtypvsatl i Iglmi 1 llgl spvqdlseklgnpksgdii 1 kgsdi Igtnna 
Ishafsgfstsavalvaaal flavamqetnlhkrlallvlsivgnktmivigailvsiv 
1 a f f vpsa taragawpi 1 Igmiaa f nvskds r 1 asl 1 ii tavqavsi wnigl kt aaaqn 
i vain f inqnlghdvswgewf lyaapws i imsialy f imik f mppehdai eggke 1 i kke 
Inklgpvshrewrlivisvlllf fwstekvlhpidsasitlvalgiilmpkigvitwkgv 
ekkipwgtii vf gvgislgnvllktgaaqwlsdqtf glmgl khlp i iat iali tl f ni 1 i 
hlgfasatslasalipvfisltstlnlgdhaigfvliqqfvisfgfllpvsapqnmlayg 
tgtftvkdflktgipltivgyilvivfsltywkwlglv 


585. 


mldf inhl 1 syqf Inral i t s i 1 vgi vcg tmgs i i vl rgl s Imgdamshavlpgval s f 1 
fniprnfigalvtgitilaslfigfitsnsktkpdaaigisftaflasgviiislinsttdly 
hilfgnllaithqsfwttivitvlvilliiifyrplmistfdatfsrmsglnttlihyfv 
ml 11 al V t vasi qtvg i i 1 vval a i tpas t a f 1 i skqlyaniliivi as ii s vi ss i igly f s 
yiynipsgativic t fmiyi vtls i tri knkqkrsal t 


586. 


lakllyklgkfiaknkwlsvigwlvilgviitplminspkfdsditmnglksldtndkis 
ke fhqdsekasmki V f hsnkndglnnkd tkkdl edaldni rqnddy iqni snpydsgqvn 
degd t ai anvsywpq tgl kdsskhi idkel kdv tdnhnvqi ektqgg amnsepgg t s e i 

voiivafvillitf CrSliaacnrmi IrA'I i ni rrdCT/rri •! a 1 1 hvi ■? r»n f f*l i-1 flvmi frl 
V XX wax ^ ^^^^ wx^0xxuM^u^^^ xpcixx^x^o a vij j. j. ax J, ujr x xux^i 1 1. ^x i^xoviiix^ x 

avgidyslfilfrfkelkkkgvdtveaiatavgtagsavifagltvmiavcglslvgidf 
lavmgfasaisvlfavlaaltllpalisifhksikikdkptkskdpkdhswakfivgkpv 
i a vi vs 1 i i 1 i laa i p vsgmr Igipdds 1 kp tds seykaykl isdn f gegyngqivml vn 
tkdggskstierdlnnmrsdledidnvdtvskaqltdnnnyalf tiipekgpnsqstenl 
vydlrdyhsqaqekydygteisgqsvinidmseklnnaipvfagviwlaffllmivfrs 
ilvplkavlgfilslmatlgfttlviqhgfmgslfgientgpllaflpvitigllfglai 
dyelflmtrvheeysktgdndhsirvgikesgpvivaaalimfsvf iafvfqddsaiksm 
gialgf gvl f daf wrmtl ipal tkl f gkaswylpkwlgavlpnvdvegkaleednhhdt 
ssekghvndknseysrqdkdny^qndkrnynrnyndedynrsvhlnnhhdqhhrqhqyd 
nqrddi dyes ly tqdgdhthhdemyndrhyqdbiydrnddyrhnnhdhqndnhdyhdsnf 
dkttnlykel tdsnidqdvl fkalmlyarennkgvydrynrssqhrhddelrd 


587. 


mnkkvehi gnqy tsqenkkkqrqkmkmrwrrrlal f ggillai i 1 ill vll viqrhimd 
qdaverkeke te f qkqqdeeial keklnnlndkdyiekiarddyy Isnkgevi f rlpddk 
kssqsktsnekgn 


588. 


mkir 1 1 £i i lail s t igl vlvlakyptgpht inynepy tvl iai t ti vimalpalilgi f 
nhlacriisailqisalmmwgflviislimgqivimlmasltilallvssivtlsvhpst 
sdkin 
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589. 


mnkkl Iws i igi vi iwl iiaaf ilkqvngsgskdsnaydty tvrketpislegkaspes 
vktynnnqsvgnf 1 svs vqdgqtvkQger i inyd tngnkraal Inkvnqaqsq^'nddyqk 
vnqspimhqlqvkltqdqealneaqqsleqydrqlndsmnasfdgkinikndsdvgegqp 
i Iql i ssnpqinati tef dinJcikegdevnvtvns tgkkgkgki 1 kidelp tsyd tsdds 
tassaqagaqgdseegtemttsnptincDptggksgetskykviigdldipvrsgfsmdak 
iplktkklpimvl tkdnnvf wdkrmkvhkrei kiemngeiivkkgl ksgdkvlkspkg 
nlndgekvevss 


590 . 


maettkifeshlvkqalkdsvlklypvymiknpimfwevgmllalgltiypdl fhqesv 
srlyvfsifiillltlvfanfsealaegrgkaqanalrqtqtemkarrikqdgsyemida 
sdlkkghivrvatgeqipndgkvikglatvdesaitgesapvikesggdfdnviggtsva 
sdwleveitsepghsfldkmiglvegatrkktpneialftllmtltiiflwiltmypla 
kf In f nl si ami i alavc 1 ip ttiggl 1 saigiagmdrvtq f xii laksgrsve t cgdvnv 
1 1 1 dk tg t i tygnnnada f ip vks 8 s f er 1 vkaaye s s i add tp egr s i vkl ay kqhi d 1 
pqevgeyip £ tae trmsgvkf t trevykgapnsmvkrvkeagghipvdldal vkgvskkg 
g tpl wl ednei Igviyl kdvi kdgl ver f rel r emg ie tvmc tgdne 1 1 aat iakeagv 
drfvaeckpedkinvireeqakghivamtgdgtndapalaeanvglamnsgtmsakeaan 
1 idldsnptklmewligkgl Imtrgs 1 1 1 f siandiakyf ailpamf raaampaimhlni 
rohlhspesavlsalifnaliivllipiamkgvkfkgastqtilmknmlvyglggmivpfi 
giklidliiqlfv 


591 . 


jui vx i i X j; quxy a 1 rai ax X u 1 yvvx gv 1 ap 1 1 c 

Igrdvltriiyairpsllyvfvaliiswigailgfisgyfpgyidaiimricdvmlafp 
sywtlali tlf gmgveniiiaf 11 trwawf crvirtsvmqyieadhvkf akvigmndl t 
i ir khi Ipl t f tdiai i ass smcsitd Iqmsgf s f 1 gl gvkap taewgnmilnearkvmf th 
pgmmmttgvaiviivinafnflsdalqmaidpnnsakekrlalkkgvkardta 


592. 


mkgamswpf Ir ly i 1 tlraf f s anai Invf ipl rghdlgatn tvigivrogayml t ana crp 
wagqi iarigpi kvlri i 11 inamal vlyg f tglegyliarimqgvc taf f smslqlgi i 
dalpeky r segvs lysl f s tipnl Igpl iavgiwhverans i f aivmi f i avtt 1 1 f gyr t 
t j-oncqKe V sp Kae vxp t nain uvyvq E r KiiKai 

egf anagi f 1 1 iqai twiarf ylrkyvpsdglwhhr fmmivltllmvasvivaf gphiv 
sifvyisaifigitqalvyptlttylsfvlpkigmmllglfiacadlgislggvlmgpi 
sdtvgfkwmyilcallvtiamtlskirqrqsvskas 


593. 


vgs tvkyrkf ilpi wgl iiwal tpikpdalndqawf mf ai f vs t ii ac i tqpmt igavs 
iigftimilvgivdtktavqgfgnssiwliamaf fisrgfvktglgrrialqfvklfgkk 
tlglayslvgvdlil^atr^sntaraggimfpiikslsesfgssprdgserkingaflif t 
e f qgn 1 1 1 s ainf 1 1 ama gnp i a q s 1 ae k t all vQ i t winnwf vaai ipgl i s 1 i vvp f i i y k 
lypptvketpnakkwateqleemghmsiaeklmvgi f iialalwvlgs f invdatl taf i 
alal 111 tgvlawsdilne tgawntlvwf svlvlmaeglnklgf ipwl ski i aqglngf s 
wplvlvllilf yf yshyl f asatahvsamyaallgvavasgappl f salmlgf f gnllas 
t thyssgpapi lyaagyv tqkrwwtjmi vlgivy f i ivD,gvgslwinkl i ginm 


594. 


mkdnkita f ii fmigtf tvgipaeyvy tgl 1 tqiaddmkvsissagllisvyaisvaligpl 
iiviri X tlkvhalixl Ipi Ivai f i i snl vgTiU.apn£iivl ll6rliE\saarohap £ f gvcxr^ 
tvappakktqaialvqagltiavmlgvpfgsflggfanwrwfgfmivlaiitmlgmikf 
vpnvslsaeaniskeltvfknphiliviaiivfgysgvfttytfmepmirdfspfkivgl 
tvc 1 fmfglggvi gnl i tgnvpedkl tknlyl t fill fvt ill fvtvi gnsi lal i ic fl 
fgfgtfgbtpllnskiilsgkeapllastlaasifnvanflgaiigsillsiglpyiqit 
lisggiivlgmllnlvnqlyekkhi tf neys 


595. 


MAVKVAINGFGRIGRLAFRRI QEVEGLBWAVNDLTDDDiyttiAHLLKYDTMQGRFTGEVEV 
VDGGFRVNGKEVKSPSEPDASKLPWiaDrJ^IDV\n^ECTGFyTDKDKAQAHIEAGA}aC^ 
APATGDLKTIWNTNHQEIJX3SETWSGASCTTNSIiAPV7JCVLNDDFGL 
TGDQNTQDAPHRKGDKRRARAAAENI I PNSTGAAKAIGKVI PEIDGKLDGGAQRVPVATG 
SLTELTWLEKQDVTVEQVNEAMKNASNESFGYTEDEIVS SDWGMTYGSLFDATQTRVM 
SVGDRQLVKVAAWYDNEMSYTAQLVRTLAYLAELSK 


596. 


vkrlknfilgllivaivgfllfmyiddsriqsyqdyflqfnwfqplliglaglliligli 
Ivlsifkpthrkpglyknfddghlyvsrkavektiydtiakydqvrqpnwsklynkknk 
s f i d ikad f f vpnhvqvks 1 tesiradiksnvehf teipvrklevnvrdqkt sgprvl 


597 . 


msf Irlchteiif sviicrivslf tolii f inlnlikcrf kcrdkkvdh'hvhnvw*»'f Inaf f sp* 
iikvmskfiggfpitsaiviivfgilvmllghtlfrtikydydisifflvigimyfiici 
1 Imtqvyg f f ai vf iip f tvhigy ivykdelngdnrknhyrawi i vtygmsy 1 i tqi s lyg 
ridaneiesidilsvntf fiiitiwllgqmaiwnflflrrslpltkeelgeeepelsrtnkg 
nvsngtkvhlkqlqnktteyarktrrsvdldkirakrdkfkqkinsivdiqeddipnwmk 
kpkwvkpTnyvql f cgvi ilffafle f nnrnal f 1 tgewel sq tqywewv til 1 11 f i i i 
iyiattltyylrdkyyylqlfmgsilffkfltefinimvhglllsifitpilllmliaini 
vayslqlrek 


598. 


mgqettswykqewf ivlsllf i f plgl f Imwkf skwpsiartii tvaisvivlasityyg 
nlqmivpatsnsnnetkettermvndkdemhktaveetktnydetkentkepgkenesa 
Crlensalekaksyyddfhmsklgiydiltseygekfdkedaqyaidhleadyeknalek 
aksyakdmhmsnds iydl Ivsnygekf t eseaky aiehldn 
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